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PREFACE. 


The  present  is  the  fourth  annual  volume  of  the 
Science  Record  series,  and  the  back  volumes 
having  been  reprinted,  all  can  now  be  promptly 

ft 

supplied  by  the  publishers.  The  series  includes 
the  volumes  for  1872,  1873,  1874,  and  1875. 

The  aim  is  to  present  in  each  year's  volume 
concise  notes  of  the  most  interesting,  useful  dis- 
coveries, and  new  facts,  pertaining  to  Science 
and  the  Industrial  Arts.  * 

The  large  demand  for  these  books  is  a  gratify- 
ing indication  of  their  usefulness,  and  encourages 
the  publishers  in  their  intentions  to  make  the 
future  volumes  more  full  and  valuable. 
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CHEMISTRY  AND  METALLURGY. 


THE  CENTENNIAL  OF  CHEMISTRY. 

The  year  1874  is  memorable  as  the  one  hundredth  an- 
niversary of  the  discovery  of  oxygen  gas  by  Priestley, 
and  also  of  the  announcements  made  at  that  time  by  oth- 
er learned  men  of  the  indestructibility  of  matter,  its  sub- 
jection to  analysis,  weight,  and  measurement,  and  other 
principles  upon  which  is  founded  the  modern  science  of 
Chemistry. 

The  discovery  of  oxygen  gas  was  made  on  the  ist  of 
August,  1774.  The  only  previously  known  gases  were  hy- 
drogen and  carbonic  acid.  How  life  was  sustained,  of 
what  the  air  was  composed,  or  what  it  was  in  the  atmo- 
sphere which  invigorated  and  maintained  the  physical  en- 
ergies of  living  beings,  of  what  water  was  made  and  myriad 
other  substances  around  us,  were  subjects  in  relation  to 
which  mankind  had  always  remained  in  comparative  igno- 
rance. The  discovery  of  oxygen  was  the  key  to  the  treas- 
ure-house of  nature,  whereby  her  wondrous  secrets  were 
to  be  revealed,  and  her  hidden  riches  made  useful  to  man. 

Joseph  Priestley,  the  discoverer  of  oxygen  gas,  was 
born  at  Fieldhead,  near  Leeds,  England,  in  1733.  He  was 
a  man  of  unusual  attainments,  learned,  active,  progres- 
sive, and  even  radical,  in  almost  every  department  of 
knowledge  of  his  day.  He  was  never  satisfied  with  things 
as  they  are,  but  always  aimed  to  reach  something  better. 
He  studied  electricity  with  Franklin,  became  a  teacher, 
then  a  clergyman,  was  elected  member  of  the  Royal  So- 
ciety, was  appointed  chaplain  to  Captain  Cook's  second 
expedition,  but  the  appointment  was  revoked  before  he 
sailed,  on  account  01  supposed  errors  in  his  religious 
views. 

His  progressive  political  ideas,  leaning  as  they  did  to- 
ward democracy  and  republicanism,  made  him  unpopular 
in  Birmingham,  his  home,  and  in  1791  his  dwelling- 
house  was  fired  and  destroyed  by  a  mob,  his  scientific  ap- 
paratus, library,  and  personal  property  destroyed,  and  his 
family  separated.  He  wandered  about  for  a  while,  despised 
by  people  of  influence,  shunned  by  his  fellow  royal 
members,  regarded  as  a  heathen  by  nis  brother  clergy- 
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separately,  as  I  have  just  pointed  out  in  the  case  of  natural 
phosphates. 

I  will  now  describe  the  apparatus  that  has  so  much  ex- 
pedited the  work.  A  glance  at  the  drawing  is  sufficient  to 
understand  their  arrangement  and  mode  of  action  (Fig.  i). 
An  exhaustion  is  formed,  equal  to  a  very  few  inches  of 
mercury,  in  the  globe,  D,  by  the  help  ot  a  small  hand- 
pump.  The  base  of  the  cone,  A,  covered  with  one  or  two 
discs  of  blotting-paper,  held  in  place  by  a  ring  fitting 
tightly  by  friction,  works  as  a  true  filter,  which  acts  under 
pressure. 

I  have  adopted  two  forms  of  apparatus,  one  of  platinum 
arid  the  other  of  glass  (Fig.  2),    The  fragility  of  the  latter 

is  obviated  by 
means  of  the  con- 
solidation arm,  M, 
which  firmly  fixes 
the  exhausting 
tube. 

The  facility  which 
this  method  gives 
of  multiplying  esti- 
mations has  led  me 
to  define,  experi- 
mentally,all  the  con- 
ditions which  could 
affect  the  precipita- 
tion of  the  ammo- 
nio-magnesian  phos 
phate.  Among 
other  results,  I  have 
discovered  a  means  of  rendering  the  precipitation  almost 
instantaneous.  To  effect  this,  it  is  necessary  to  operate 
on  a  moderate  quantity  of  phosphate,  and  to  employ  an 
excess  of  chloride  of  magnesium.  With  a  small  quantity 
of  chloride  the  precipitation  is  slow,  with  more  it  is  quick- 
er,with  an  excess  it  is  immediate.  After  waiting  a  quarter 
of  an  hour,  we  may  proceed  with  the  estimation  of  phos- 
phoric acid,  only  the  filtration  takes  a  little  longer ;  after 
an  hour  the  result  is  perfect. 

An  excess  of  citrate  of  ammonia  holds  in  solution  very 
appreciable  quantities  of  ammonio-m^gnesium  phosphate  ; 
tne  loss,  however,  which  results  from  it  is  very  slight. 

Citrate  of  lime  dissolves  nearly  three  times  more  ammo- 
nio-magnesian  phosphate  than  citrate  of  ammonia.  The 
intervention  of  i  grain  of  lime  has  sufficed,  in  fact,  to  raise 
the  loss  of  phosphoric  acid  from  0.033  to  0.066  of  a  grain ; 
but  I  have  ascertained  that  an  excess  of  chloride  of  mag- 


FIG.   2. 
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an  effect  manifesting  itself  by  a  sudden  increase  of  tempe- 
rature and  sometimes  by  explosion.  After  a  time,  which  va- 
ries with  the  proportions  employed,  the  oily  drops  appear. 
If  the  operation  be  performed  on  some  few  ounces,  the 
temperature  remains  constant  during  several  hours.  The 
action  continues  for  twenty  hours. 

NEW  COMPOUND  FROM  URINE. 
The  substance  in  question,  CsHsNaO,  has  a  strong  re- 
semblance to  hippuric  acid.  It  forms  white  columns  of 
several  milimeters  in  length.  Freely  soluble  in  boiling 
water;  sparingly  in  cold  water  and  spirit  of  wine  ;  insolu- 
ble in  absolute  alcohol  and  ether.  If  heated  to  250°  Fahr. 
the  crystals  experience  no  change.  If  more  strongly  heat- 
ed, they  decrepitate,  evolve  dense  white  vapors  of  a  pecu- 
liar odor,  fuse,  and  finally  burn  with  the  odor  of  horn.  It 
is  neutral  to  test  paper,  aoes  not  combine  with  bases,  but 
forms  with  acids  salts  which  do  not  readily  crystallize,  and 
deliquesce  on  exposure  to  the  air. — F.  Baumstark, 

PREPARATION  OF  TIN  CRYSTALS. 

The  outside  of  a  platinum  basin  or  crucible  is  covered, 
with  the  exception  of  a  small  part  of  the  bottom,  with  wax 
or  paraffin.  This  basin  is  then  placed  upon  an  amalga- 
mated rod  of  zinc  in  a  large  porcelain  basin  or  beaker. 
The  porcelain  basin  contains  water,  with  about  one-twen- 
tieth part  of  hydrochloric  acid  ;  the  platinum  basin  con- 
tains a  dilute  and  not  very  acid  solution  of  stannous  chlo- 
ride. The  two  liquids  must  just  cover  the  edge  of  the 
platinum  basin.  After  two  or  three  days  beautiful  crystals 
are  formed  in  the  platinum  basin.  These  may  be  remov- 
ed, washed  with  water,  and  dried.  They  must  be  kept 
from  the  air.  (32) 

ACTION  OF  PERMANGANIC  ACID. 

R.  BOETTGER  states  that  a  mixture  of  equal  weights  of 
dry  pulverized  potassium  permanganate  and  concentrated 
sulpnuric  acid  acts  so  powerfully  as  an  oxidizing  agent, 
that  by  its  mere  contact  with  many  substances,  especially 
with  essential  oils,  a  violent  expolsion  is  produced,  and  in 
other  cases  the  substances  are  immediately  set  on  fire. 
Cotton-wool  is  thus  inflamed  :  but  gun-cotton  and  gun- 
powder are  not.  A  jet  of  coal-gas  when  directed  on  a  few 
grammes  of  the  mixture  is  instantly  kindled. 

Mineral  oil  may  be  detected  by  its  property  of  inipart- 
ing  a  fluorescence  to  animal  or  vegetable  oils,  and  by  its 
aromatic  odor  on  burning.  The  presence  of  resin  may  be 
ascertained  by  its  giving  a  deeper  color  with  nitric  acid 
than  that  given  by  the  pure  oil. 


CHEMISTRY   AND   METALLURGY.  1 7 

PREPARATION   OF    PHOSPHOROUS    CRYSTALS. 

According  to  W.  Douglas  Herman,  phosphorus  may  be 
obtained  in  crystals  in  the  following  manner :  A  piece  of 
phosphorus  is  placed  in  a  glass  tube,  the  tube  drawn  out, 
the  air  is  exhausted  from  it  by  means  of  a  Sprengel  pump, 
and  the  tube  is  then  sealed  and  placed  in  the  dark.  Witn- 
in  an  hour,  or  sometimes  even  sooner  after  the  sealing  of 
the  tube,  a  number  of  shining  points  can  be  detected  on 
the  sides  of  the  tube,  and  in  two  or  three  days  crystals  are 
clearly  visible  ;  in  a  month*  or  six  weeks  they  attain  a 
diameter  of  3 — 5  millimeters.  The  crystals  are  colorless 
and  transparent  while  kept  in  the  dark,  but  become  yellow 
and  lose  their  transparency  when  exposed  to  light. 

The  crystals  have  been  measured  by  Maskelyne,  who 
has  found  in  them  each  of  the  seven  fundamental  forms 
existing  in  the  cubic  system. 

ACTION  OF  EARTH  AND  OTHER  SUBSTANCES 

ON  ORGANIC  MATTER. 
At  a  recent  meeting  of  the  Chemical  Society,  a  paper 
on  the  action  of  earth  on  organic  nitrogen,  by  E.  C.  Stan- 
ford, was  read,  in  which  the  author  gave  details  of  his  ex- 
periments on  mixtures  of  earth  and  decomposing  animal 
matter.  From  these  it  appears  that  the  earth  is  but  an 
indifferent  dryer,  the  mixture  continuously  losing  nitro- 
gen, which  is  evolved  as  ammonia  principally ;  the  earth 
also  does  not  act  as  an  oxidizer,  and  no  nitrification 
takes  place.  Dr.  Frankland  stated  that  when  decompo- 
sition was  in  the  direction  of  putrefaction,  ammonia  was 
always  produced  from  the  nitrogenous  matter,  but  much 
nitrogen  also  escapes  in  the  elemental  form.  The  action 
of  charcoal  is  very  different ;  seaweed  charcoal  mixed 
with  excrementitious  matters  and  allowed  to  dry  is  found 
to  retain  almost  the  whole  of  the  nitrogen.  These  facts 
are  of  interest  to  sewage  economists  and  the  advocates  of 
the  dry  earth  system. 

NEW  ALKALOID  FROM  MORPHIA. 

A  NEW  substance  has  been  prepared,  by  G.  Nadler,  by 
the  action  of  an  ammoniacal  solution  of  cupric  oxide  on 
morphia.  Its  chloride  is  of  a  brilliant  white  color,  and  is 
easity  soluble  in  hot  water,  in  which  the  ammonia  throws 
down  an  amorphous  precipitate,  that  remains  unchanged 
in  the  air  in  the  moist  state.  With  concentrated  sulphu- 
ric acid,  it  becomes  of  an  intensely  green  color.  From 
the  potash  solution,  when  boiled,  the  alkaloid  separates 
in  scales  having  the  lustre  of  silver.  It  is,  moreover,  dis- 
tinguished from  morphia  by  the  trifling  solubility  of  its 
sulphate ;  from  apomorphia  by  its  stability  in  moist  air. 
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THALLIUM. 

The  optical  process  of  detecting  thallium  in  a  mineral 
is  very  simple,  says  Dr.  Crookes.  A  few  grains  of  the  ore 
are  crushed  to  a  Une  powder  in  an  agate  mortar,  and  a 
portion  taken  up  on  a  moistened  loop  of  platinum  wire. 

Upon  graduaMy  introducing  this  into  the  outer  edge  of 
the  flame  of  a  Bunsen's  gas-burner  and  examining  the 
light  by  means  of  a  spectroscope,  the  characteristic  green 
line  will  appear  as  a  continuous  glow,  lasting  from  a  few 
seconds  to  naif  a  minute  or  more,  according  to  the  richness 
of  the  specimen.  By  employing  an  opaque  screen  in  the 
eyepiece  of  the  spectroscope  to  protect  the  eye  from  the 
glare  of  the  sodium  line,  thallium  may  be  detected  in  half 
a  grain  of  mineral  when  it  is  present  only  in  the  propor- 
tion of  I  to  500,000.  The  sensitiveness  of  this  spectrum 
reaction  is  so  great  that  no  estimate  can  be  arrived  at  re- 
specting the  probable  amount  of  thallium  present. 

NEW  METHOD  OF  PREPARING  ALUMINUM. 

The  oxide  of  aluminum  is  first  prepared  by  any  of  the 
processes  now  in  use,  either  from  kaolin  or  clay.  It  is 
then  mixed  with  wood  charcoal,  in  the  proportion  of  40 
parts  charcoal  to  100  of  alumina,  and  heated  to  a  red 
heat.  While  still  hot,  the  mass  is  placed  in  retorts  heat- 
ed to  dark  redness,  and  chlorine  gas  is  passed  over  it  from 
a  gasometer.  The  volatile  chloride  is  condensed  in  the 
receiver,  and  afterwards  decomposed  by  the  battery ;  the 
chlorine  which  is  set  free  is  returned  to  the  gasometer  to 
be  used  over  repeatedly.  Garneri  employed  a  magneto- 
electric  apparatus.  • 

NEW  PROPERTY  OF  METALLIC  RHODIUM. 

MM.  H.  St.  Clair  Deville  and  Debray  state  that 
rhodium,  precipitated  from  its  solutions  by  formic  acid  or 
alcohol,  decomposes  the  formic  acid  with  a  disengage- 
ment of  heat,  and  reduces  it  to  its  elements,  hydrogen  and 
carbonic  acid.    This  action  continues  almost  indefinitely. 

When  the  action  of  the  rhodium  on  the  formic  acid  be- 
comes weak,  it  is  merely  necessary  to  wash  and  dry  the 
metal  in  contact  with  air  in  order  that  the  phenomenon  be 
repeated  with  its  primitive  intensity,  disengaging  equal 
volumes  of  carbonic  acid  and  hydrogen. 

LuTioiNE  or  Paris  Metal. — MM.  Le  Mat,  Picard,  and 
Bloch  give  the  following  proportions  for  this  alloy  :  Cpp- 
per  800,  nickel  160,  tin  20,  cobalt  10,  iron  5,  zinc  5.  To- 
tal, 1,000. 
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Oh  a  ciirve  of  53c  feet  radius,  steel  rails  have  lasted  in- 
tact since  1865,  and  are  as  perfect  as  when  laid,  where  iron 
rails  had  before  lasted  only  from  three  to  six  months. 

None  of  the  rails  of  the  Pennsylvania  Steel  Company, 
nor  of  any  other  company  in  this  country,  have  ever  been 
worn  out  by  traffic  or  shifting  work,  so  that,  after  a  five 
years'  experience  of 'American  makes,  I  have  reason  to 
believe  that  they  will  last  at  least  a  generation,  under  the 
hardest  service. 

ABSORPTION  OF  GAS  BY  IRON  WIRES. 

M,  D.  Sevoz. — In  wire-drawing,  when  the  maker  has 
arrived  at  a  certain  gauge,  he  is  obliged,  in  order  to  draw 
the  wire  finer,  to  reheat  to  redness  in  cast-iron  stoves, 
closed  as  hermetically  as  possible,  and  then  to  quench  in 
water  containing  2.3  per  cent  of  monohydrated  sulphuric 
acid.  It  often  happens  that  iron  wire  which  has  under- 
gone these  two  operations,  for  instance,  at  No.  18  (f^ths 
of  a  millimetre),  becomes  brittle  when  it  has  reached  No. 
8  (Ijths).  If  the  wire  is  broken,  and  the  fracture  plunged 
into  a  glass  of  water,  rapid  and  numerous  bubbles  of  gas 
are  seen  to  escape.  The  author  has  collected  this  gas, 
mixed  it  with  air,  and  obtained  a  distinct  explosion,  but 
has  not  been  able  to  decide  whether  it  is  caroonic  oxide 
or  hydrogen.  The  presence  of  a  small  quantity  of  this 
gas  renders  the  metal  brittle.  When  the  wire-drawers 
meet  with  pieces  of  brittle  wire,  they  ascertain,  by  putting 
saliva  upon  the  fracture,  whether  the  brittleness  is  due  to 
gas.  If  this  is  the  case  they  lay  the  wire  aside  for  five  to 
eight  days,  when  the  gas  is  found  to  have  disappeared,  and 
the  wire  resumes  its  ordinary  malleability. 

GALVANIZED  IRON. 

The  use  of  iron  coated  with  zinc  (improperly  known  as 
galvanized  iron),  has  enormously  increased  since  1837, 
when  the  first  English  patent  was  taken  out  by  H.  W. 
Crawford,  who  applied  it  chiefly  to  sheets  of  corrugated 
iron,  or  sheet-iron  bent  into  alternate  semi-circular  eleva- 
tions and  depressions  ;  this  soon  became  extensively  em- 
ployed for  roofing  purposes,  especially  for  railway  sheds, 
which  were  then  beginning  to  be  in  great  request. 

The  enormous  demand  that  soon  sprang  up  for  galvan- 
ized iron,  especially  in  sheets,  attracted  considerable  atten- 
tion in  America,  and  led  to  improvements  in  machinery 
for  its  preparation,  and  simultaneously  it  was  adopted  as 
a  desirable  substitute  for  wood  and  stone  wherever  it 
could  be  employed.  By  various  improvements  upon 
Crawford's  patent,  the  effectual  coating  of  sheets,  or  other 
articles  of  iron,  was  found  to  render  it  by  far  the  most 
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Some  ligneous  substance  only  must  be  present  with  the 
sodium  orthovanadate  for  the  production  of  the  above- 
mentioned  slaty  tint ;  for  if  an  albuminous  body  be  pre- 
sent, a  faint  brown  tint  is  produced  after  exposure  to  light, 
and  the  silver  nitrate  is  not  afterward  reduced  to  any 
very  great  extent.  The  slate  color  of  the  reduced  salt  ap- 
pears to  be  due  to  the  formation  of  vanadium  trioxide.  If 
the  exposed  paper  be  kept  for  some  weeks,  its  color 
changes  to  that  of  a  yellowish  brown,  free  vanadic  acid 
appearing  to  be  produced. 

Gelatin  impregnated  with  sodium  orthovanadate  expos- 
ed to  light,  and  afterwards  dipped  into  a  solution  of  silver 
nitrate,  becomes  insoluble  in  not  water. 

Silver  orthovanadate  is  capable  of  forming  a  photogra- 
phic image,  which  is  nearly  latent,  and  which  may  be  de- 
veloped by  the  ordinary  ferrous  developer  used  in  photo- 
graphy. 

To  produce  this  image  two  or  three  minutes'  exposure 
to  sunlight  is  required.  To  develop  it,  it  is  essential  that 
little  or  no  silver  nitrate  be  present ;  otherwise,  the  ex- 
posed and  unexposed  parts  are  reduced  indiscriminately. 
The  washed  silver  vanadate  can  be  mixed  with  a  solution 
of  gelatine  containing  a  little  albumen,  spread  upon  paper, 
and  allowed  to  dry  ;  it  can  then  be  e;cposed  to  light,  and 
afterwards  developed. 

MANUFACTURE  OF  CHLORINE  AND  OF  AM- 
MONIA. 

Tessib  du  Mot  ay  treats  a  mixture  of 

Sodium  chloride 3  equivalents. 

Ditto  nitrate. i  " 

Sulphuric  acid 4  to  5  " 

in  cylinders  of  cast-iron  or  other  suitable  material ;  chlo- 
rine and  nitrous  gases  are  evolved,  and  are  passed  over 
cuprous  chloride,  which  becomes  converted  into  cupric 
chloride,  nitric  oxide  passing  on  ;  this  latter  is  then  mixed 
with  hydrogen  and  passed  over  pumice-stones  impregnat- 
ed with  platinum  or  oxide  of  iron  at  a  dull  red  heat;  wa- 
ter and  ammonia  are  thus  formed.  The  cupric  chloride 
when  heated  to  200° -300°  splits  up  into  free  chlorine 
and  cuprous  chloride.which  is  employed  over  again. 
In  another  process,  aqua  regia  is  produced  by  mixing 

Hydrochloric  acid 3  equivalents. 

Nitric  acid  i 

To  this  are  then  added 

Cuprous  chloride 6 

when  cupric  chloride  is  produced,  together  with  nitric  ox- 
ide, which  is  collected  in  gas-holders.  (22) 
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THE  SPONTANEOUS  COMBUSTION  OF  CHAR- 
COAL. 

Professor  Hargreaves  states  that  the  kinds  of  wood 
generally  used  for  the  manufacture  of  gunpowder  char- 
coal are  the  black  dogwood,  the  willow,  and  the  alder. 
They  are  all  well  adapted  for  the  manufacture  of  charcoal, 
although  the  dogwood  is  always  used  for  the  best  sporting 
gunpowder.  The  wood  is  converted  into  charcoal  by  heat- 
ing it  in  iron  cylinders. 

After  the  charcoal  is  taken  from  the  cylinders,  it  is 
placed  in  iron  coolers  provided  with  tightly-fitting  lids, 
and  allowed  to  stand  for  24  hours,  by  which  time  it  is 
generally  quite  cold,  when  it  is  sent  to  the  charcoal  mill 
to  be  ground,  and  afterward  to  be  mixed  with  the  other 
ingredients  for  gunpowder. 

But  there  are  examples  where  the  charcoal  has  spon- 
taneously taken  fire,  one  day  after  grinding.  This  is 
owing  to  the  fact  that  charcoal  absorbs  mechanically 
within  its  pores  a  large  quantity  of  oxygen  gas  from  the 
atmosphere,  and  the  condensation  of  M  gases  liberates 
heat,  and  charcoal  being  a  bad  conductor,  the  heat  can 
not  escape.  The  amount  of  oxygen  absorbed  by  the  char- 
coal varies  with  the  degree  of  carbonization  ;  the  higher 
the  heat  the  more  gases  will  it  absorb. 

The  absorption  with  sticks  of  charcoal  is  not  so  quick 
as  with  ground  charcoal :  hence  the  spontaneous  combus- 
tion of  stick  charcoal  does  not  occur  so  often. 

A  LECTURE  EXPERIMENT  WITH  POTASSIUM. 

By  H.  Kaemmerer. — ^To  show  the  green  color  of  gaseous 
potassium,  it  is  volatilized  in  wide  horizontal  tubes 
through  which  hydrogen  passes,  which  becomes  spon- 
taneously inflammable,  and  burns  with  a  brilliant  vio- 
let flame,  while  the  hot  part  of  the  tube  becomes 
filled  with  the  green  vapor,  condensing  in  the  colder 
parts  as  a  mirror.  When  the  experiment  is  finished  and 
air  gradually  admitted,  the  potassium  is  first  oxidized  to 
the  blue  quadrant-oxide. 

Zinc  Crystals.  By  S.  P.  Sharples.— A  thermo-electric 
pile  having  been  in  use  for  about  a  year,  some  of  the 
plates — which  consisted  of  an  alloy  of  zinc  and  antimony 
—were  found  to  be  covered  with  a  moss-like  growth  at 
the  end  farthest  from  the  point  to  which  heat  had  been 
applied.  This  moss  was  proved  to  be  metallic  zinc ;  under 
the  microscope  it  was  found  to  consist  of  long  ribbon- 
shaped  crystals,  deeply  striated  in  the  direction  of  their 
length. 


CHEMISTRY  AND  METALLURGY.  6l 

also  great  tensile  strength,  and  is  extensively  used  in  the 
construction  of  suspension  bridges. 

In  the  United  States  the  only  chrome-iron  mines  work- 
ed are  in  Maryland,  near  Baltimore. 

HYDROCARBONS  FROM  CAST-IRON  AND  STEEL. 

By  J.  Dumas. — Knowing  that  when  a  metal,  in  combina- 
tion with  a  non-metallic  element,  is  submitted  to  the  ac- 
tion of  a  hydrogen-acid,  the  metal  combines  with  the  ne- 
gative element  of  the  acid,  while  the  non-metallic  element 
unites  with  the  hydrogen  in  the  proportions  in  which  they 
are  liberated,  it  might  be  possible,  from  the  nature  of  the 
hydrogen-compound  formed,  to  determine  from  what  me- 
tallic combination  it  was  derived.  Those  bodies,  obtained 
by  the  action  of  ■  hydrochloric  acid  on  pig-iron,  of 
which  Cloez  has  determined  the  composition,  belong  to 
the  C.Ha,  series,  and  it  may,  therefore,  be  inferred  that 
they  are  derived  from  a  carbide  of  iron  FeC,  which  by  the 
action  of  water  and  an  acid  would  give  FeO  +  CHa;  and 
this  by  condensation  would  give  sundry  polymerides  of 
the  C.Ha,  series.  It  might  be  inferred  therefrom  that 
white  cast-iron  and  chilled  steel  contain  in  solution  more 
or  less  of  the  carbide  FeC,  while  gray  cast-iron  and  un- 
chilled  steel  contain  less  of  that  carbide,  and  so  exhibit 
the  larger  proportion  of  their  carbon  as  graphite.  If  sev- 
eral C.Hsn  hydrocarbons  are  formed,  it  is  probable  that 
several  carbides  are  present.  In  any  case  this  formation 
of  definite  hydrocarbons  places  the  reaction  among  those 
observed  when  the  same  acids  are  made  to  act  upon  ordi- 
nary binary  compounds,  the  sulphides,  for  example.  The 
author  then  remarks  that  the  formation  of  definite  organ- 
ic bodies,  by  simple  contact  of  carbon  and  hydrogen  in 
the  nascent  state,  still  further  narrows  the  limit  between 
organic  and  mineral  chemistry,  properly  so-called.      (4) 

THE  EFFECT  OF  ACID  ON  WIRE. 

By  Osborne  Reynolds.— Some  iron  arid  steel  wire 
which  had  been  acted  upon  by  sulphuric  acid  were  found 
to  have  become  altered  in  their  properties.  Though  soft 
charcoal  wire,  it  had  become  short  and  brittle,  the  weight 
had  increased,  and  when  a  specimen  was  broken  and  the 
fractured  end  was  wetted  with  the  mouth,  it  frothed  upas 
if  acted  on  by  a  powerful  acid.  These  effects  were  not 
permanent. 

The  explanation  given  by  Mr.  Johnson,  who  first  ob- 
served these  phenomena,  is  not  the  correct  one.  They 
are  due  to  hydrogen  which  has  entered  into  the  iron. 

The  author  took  a  piece  of  iron  tube,  and  having  closed 
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ing  together  to  long  plates,  and  consisting  of  microscopic 
tetrahedrons  with  obtuse  summits.    To  obtain  the  sul- 
phate, the  sulphocyanate   is    decomposed    with    copper 
sulphate ;  it  is  so  soluble  that  it  solidifies  only  when  all 
the  water  has  been  evaporated.     By  adding  baryta-water 
to  its  solution,  saturating  the  liquid  with  carbon  dioxide 
and  evaporating,  the  carbonate  is  obtained,  which  is  also 
very  soluble,  and  forms  crystals  resembling  sal-ammoniac 
and  belonging  to  the  regular  system. 

BEHAVIOR  OF  DIAMOND  AT  HIGH  TEMPERA- 

TURES. 

By  V.  SCHROTTER. — A  perfectly  transparent  and  polish- 
ed diamond,  in  the  form  of  a  rhomb,  slightly  injured  at  the 
edges,  was  placed  in  the  middle  of  a   Hessian  crucible 
filled  with  calcined  magnesia  and  covered  with  a  porcelain 
lid;  this  was  inclosed  in  a  second  crucible,  the  mterven- 
ing  space  being  filled  with  graphite,  and  the  whole  was 
exposed  to  the  highest  temperature  of  a  porcelain  kiln. 
After  cooling,  the  diamond  was  somewhat  diill  on  the  sur- 
face, but  showed  no  trace  of  blackening  or  turbidity  within. 
But  on  repeating  the  experiment  with  the  diamond  wrap- 
ped in  platinum-foil,  it  was  found  that  the  platinum,  which 
was  fused  to  a  globule,  had  taken  up  carbon,  and  the  dia- 
mond was  totally  altered  in  appearance.     The  surface  was 
slightly  blackened,  and  the  interior  exhibited  black  den- 
dritic markings.     The  black  of  this  diamond  was  a  pure 
black,  like  amorphous  carbon,  whereas  natural  black  dia- 
monds have  always  a  more  or  less  dark-brown  appearance. 
The  density  of  the  diamond  was  reduced  from  3.48  at  18°  to 
3473  hy  heating  in  magnesia,  and  further  to  3.458  by  heat- 
ing in  contact  with  platinum. 

Preparation  of  Lithium.  By  H.  Schnitzler.— A 
mixture  of  fused  lithium  chloride  with  ammonium  chloride 
in  a  large  porcelain  crucible,  is  reduced  by  means  of  a 
battery  of  12  Bunsen's  elements.  The  fusion  of  the  chlo- 
ride is  best  accomplished  with  a  good  24-burner.  From 
the  iron  wire  forming  the  negative  pole,  the  accumulat- 
ing drops  of  lithium  can  then  be  removed  by  raising 
the  wire  with  a  small  iron  spoon,  and  shaking  off  the 
lithium  into  petroleum,  where  it  assumes  a  spherical  form. 
Globules  were  thus  obtained  one  centimeter  in  diarneter, 
free  from  adhering  lithium  chloride.  The  lithium  in  an 
iron  mold  can  be  drawn  through  a  fine  orifice  to  a  wire  of 
silvery  lustre.  The  metal  fused  in  a  glass  tube  and  float- 
ing in  petroleum  is  an  interesting  object.  In  a  day  more 
than  25  grains  can  be  prepared  as  above.  (36) 
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specimens  of  copper  obtained  in  a  beautifully  crystallized 
form  by  this  process  were  exhibited.  Copper  deposits 
abound  throughout  the  great  Appalachian  belt,  from 
Newfoundland  to  Georgia.  Some  of  these  in  the  Blue 
Ridge  are  sources  both  of  copper  and  sulphur,  which 
latter  would  be  employed  to  treat  the  phosphates  of 
South  Carolina,  and  fit  them  for  use  as  fertilizers, 
while  the  copper  would  become,  he  predicted,  an  im- 
portant article  of  export  from  these  regions  at  no  dis- 
tant day.  The  copper  of  the  mesozoic  or  new  red  sand- 
stone formation  of  this  country  contains  an  abundance  of 
this  metal,  often  disseminated  in  such  a  manner  that  the 
ores  could  not  be  advantageously  smelted,  though  he  con- 
sidered them  well  fitted  for  treatment  by  a  wet  process 
like  that  just  noticed.  Similar  deposits  are  known  to  ex- 
ist in  the  new  red  sandstone  of  the  Connecticut  Valley. 

(144) 
THE  VOLCANIC  REGION  OF  WESTERN  SOUTH 

AMERICA. 

BoussiNGAULT  gives  botanical,  meteorological,  geolo- 
gical, and  chemical  details  of  a  journey  through  the  Cor- 
dilleras. The  volcano  of  Purace  evolved  carbon  dioxide 
and  hydrosulphuric  acid.  The  large  stream,  called  the  Rio 
Vinagre,  which  rises  in  the  neighborhood,  has  the  follow- 
ing composition  in  100,000  parts : 

Sulphuric  acid  34.75,  hydrochloric  acid  121. 17,  silica  2.37, 
alumina  40.28,  lime  13.33,  soda  12.32  =  324.22. 

A  torrent  near  Pasto  was  sufficiently  acid  to  give  off 
hydrogen  from  zinc.  Near  Ibague,  a  deposit  of  sulphur 
was  met  with  in  the  fissures  of  a  mica-schist  gorge.  The 
mining  galleries  could  not  be  pushed  further  than  three 
metres,  on  account  of  the  abundant  evolution  of  carbon 
dioxide,  which,  acting  on  the  skin,  produced  a  sensation  of 
suffocating  heat,  although  the  thermometer  stood  at 
20''  only.  Near  the  Rio  Guali,  plain  of  Mariquita,  a  ther- 
mal spring  was  met  with,  having,  in  100,000  parts,  over  634 
of  sulphuric  acid,  besides  other  ingredients  above  named. 
In  other  localities  sulphurous  acid  was  evolved. 

The  hydrochloric  acid  is  probably  the  result  of  the  ac- 
tion of  aqueous  vapor  and  the  silica  of  the  trachyte  upon 
chlorides,  at  a  red  heat.  When  sulphates  are  fused  with 
silica  at  a  white  heat,  oxygen  is  evolved,  together  with 
sulphur  dioxide.  This  reaction  probably  occurs  in  the 
volcanoes.  The  sulphuric  acid  is  the  result  of  the  action 
at  700° — 900°  of  hydrochloric  acid  upon  sulphates.  The 
author  describes  experiments  showing  how  complete 
this  decomposition  is  :  barium  sulphate  yielded  99.3 
per     cent    of    the    calculated    amount   of   barium  chlo- 
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solution  of  ammonia,  which  has  lost  the  gas  by  heat, 
passes  out  of  the  boiler  by  the  pipe,  5,  into  the  exchang- 
er,/, through  the  cooler,^,  into  the  absorption  cylinder, 
e,  where  it  absorbs  the  gas  which  comes  from  the  ice-box, 
and  from  these  it  is  pumped  back  by  the  pump,  7,  into  the 
boiler  to  be  again  heated.  When  the  machine  is  work- 
ing, the  valve  on  the  ice-box  must  be  opened  just  suffi- 
ciently far  to  allow  the  gas  to  escape,  but  not  to  allow  the 
pressure  to  fall,  and  the  valve  between  the  cooler  and  the 
absorption  cylinder  must  be  so  regulated  as  to  admit  the 
proper  quantity  of  the  weak  solution  from  the  boiler  as 
will  absorb  the  gas  from  the  ice-box.  A  machine  for  mak- 
ing 200  lbs.  of  ice  per  hour  requires  a  two-horse  engine  to 
drive  it.  (106 — 120) 

SOME  OF  THE  USES  OF  PARAFFIN. 

In  addition  to  the  properties  which  have  brought  it  into 
such  extensive  use  for  illuminating  purposes,  paraffin  has 
qualities  which  give  it  an  exceedingly  wide  range  of  use- 
iiil  applications.  White,  clean,  incorruptible,  ordorless, 
tasteless,  plastic,  water-repellent,  a  non-conductor  of  elec- 
tricity, and  but  slightly  affected  by  most  chemical  agents, 
it  needs  only  to  be  better  known  to  become  the  most  va- 
riously useful  of  the  hydrocarbons. 

For  water-proofing  fabrics  for  wearing  apparel,  military 
equipment,  and  the  like,  it  is  much  better  than  rubber, 
since  it  is  odorless  and  does  not  become  sticky  with  heat. 
Among  the  most  gratefully  acknowledged  of  the  many 
gifts  sent  out  to  Livingstone  in  the  wilds  of  Africa,  were 
boots  and  blankets  thus  prepared — the  one  enabling  him 
to  travel  through  mud,  the  other  to  sleep  in  it  with  com- 
parative comfort.  For  the  water-proofing  of  tent-cloths, 
ground-sheets  for  soldiers,  and  other  articles  of  the  sort, 
it  has  been  found  equally  serviceable. 

A  more  generally  useful  application  of  paraffin  is  for 
the  lining  of  casks  and  other  wooden  vessels,  to  keep 
them  sweet,  and  to  prevent  either  the  absorption  of  their 
contents  by  the  wood  or  their  escape  through  the  pores. 
Already  it  has  been  largely  applied  to  beer-barrels,  wine- 
casks,  and  other  vessels  of  the  kind,  with  the  happiest 
results.  It  keeps  them  from  becoming  musty  and  loul ; 
and,  still  more,  by  filling  the  pores  and  joints  of  the  staves 
it  prevents  the  escape  of  the  life  of  the  liquor,  carbonic 
acid  gas.  Water-buckets,  butter-firkins,  and  other  wood- 
en articles  of  domestic  use  might  be  similarly  treated ; 
and  as  the  material  is  cheap,  easily  obtained,  and  easily 
applied,  it  can  be  tried  on  as  large  or  small  a  scale  as  one 
may  feel  disposed. 

Being  indifferent  to  most  chemicals,  paraffin  serves  the 
same  purpose  equally  well  in  the  laboratory  of  the  che- 
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raffin  does  not  absorb  oxygen  from  the  air,  and  is  only 
slowly  attacked  by  sulphuric  acid,  even  at  the   boiling 
point  of  water.     It  is  not  at  all  attacked  by  dilute  nitric 
acid,  and  only  by  the  strong  acid  after  prolonged  boiling. 
In  fact,  chlorine  or  any  part  of  our  most  energetic  chemi- 
cals but  slowly  acts  upon  this  curious  substance,  which 
may  be  considered  to  be  as  neutral  to  the  general  run  of 
chemicals  as  our  glass  vessels.     Lately  it  has  been  disco- 
vered that  if  paraffin   be   heated  for  some  considerable 
time  in  a  tube  sealed  up,  the  result  is  a  more  fusible  pa- 
raflin,  exactly  similar  in  its  apparent  chemical  composi- 
tion, but  much  more  soft  and  fusible — that,  in  fact,  ii  the 
heat  be  continued  for  a  considerable  time,  the  paraffin 
being  still  under  pressure,  we  obtain  ultimately  a  perfect- 
ly transparent  liquid  paraffin. 

SPONTANEOUS  COMBUSTION. 

We  are  inclined  to  believe,  says  Engineering,  that  one 
great  cause  of   spontaneous  combustion,  in  cotton  and 
woolen  mills,  rests  on  the  length  of  the  fibre  of  the  mate- 
rial left  as  oily  waste.    The  finer  this  fibre,  the  greater 
is  the  danger  of  spontaneous  combustion,  and  this  be- 
comes evident  from  the  fact  that  in  such  cases  the  parti- 
cles of  the  materials  are  in  closer  contact.     In  all  our 
lare^e  docks  of  London,  Liverpool,  etc.,  thousands  of  tons 
of  long  stapled  sheep's  woof,  imported  from  Australia, 
the  Cape,  and  other  places,  full  of  animal  oil,  remain  per- 
fectly safe  for  years.     In  their  transit,  the  bales  contain- 
ing such  wool  must  have  attained  a  temperature  of  at 
least  80°  to  90°,  yet  we  never  hear  of  spontaneous  com- 
bustion, either  in  the  ships  or  the  docks.     But  then  comes 
i\it  question  of  the  character  of  the  oil — as  to  whether  the 
animal  or  the  vegetable  is  the  more  dangerous.     The  late 
Dr.  Graham  considered  that  rags  greased  by  butter  heap- 
ed together  would  take  fire  within  24  hours.     We  ques- 
tion very  much  whether  silk  or  sheep's  wool  is  liable  to 
spontaneous  combustion,  even  in  the  presence  of  abun- 
dance of  oil.     Cotton,  jute,  all  kinds  of  hemp  and  flax, 
mixed  with  oil,  have  an  invariable  tendency  to  spontane- 
ous combustion  at  summer  heal. 

The  only  apparent  remedy  seems  that  of  maintaining 
constant  ventilation  in  all  waste,  etc.,  containing  oil. 
Frequent  turning  is  essential,  and  we  have  tried  success- 
fully the  sprinkling  of  such  waste  with  waste  lyes  or  lime- 
water.  It  is  remarkable  that  jute  warehouses  are  pecu- 
liarly liable  to  catch  fire  ;  in  fact,  all  members  of  the  hemp 
and  flax  family  are  to  be  more  feared  than  varieties  of 
cotton. 
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IMPROVEMENT  IN  CIRCULAR  SAWS. 
E,  Andrews,  Wiliiamsport.  Pa.,  is  the  author  of  this  im- 
provement, which    consists    in  arranging  the    teeth  in 
f roups,  in  which  the  first  tooth  shall 
e  the    longest,    and  the   succeeding 
teeth  shall  gradually  diminish  in  space 
to  the  last  one  in  the  group ;  but  all 
the  teeth,  whether  longer  or  shorter, 
have  the  same  depth  radially.    The 
object  is  to  make  the  saw  cut  with 
less  applied  power,  or  do  more  work 
with  a  given  power.    The  saw  is  alleg- 
ed to  revolve  with  a  series  of  reliefs 
(tora  the  usual  constant  resistance  of  the  wood, 
CONTRACTION  OF  TIRES. 
M.  L.  Merlet  proposes  the  following  method  of  reduc- 
itie;  the  inner  diameter  of  a  tire  which  has  been  unduly 
enlarged  by  the  hammer  or  the  rolls  so  that  It  can  not  be 
put  on  when  hot  in  the  usual  manner.     The  plan  consists 
of  heating  it  to  redness,  and  then  plunging  it  horizontally 
but  only  to  half  its  breadth  in  water,  and  leaving  it  there 
till  quite  cold.    The  operation  is  then  repeated  in  the 
same  position,  after  which  the  tire  is  turned  over,  and  the 
heatings  and  plungings  apphed  to  the  other  half  of  the 
ring.    The  first  cooling  produces  a  contraction  of  which 
the  half  not  immersed  partakes,  and  thus  undergoes  a 
molecular  retraction  resulting  in  a  reduction  of  diameter  ; 
of  course  the  same  is  produced  In  the  other  half  during 
the  second  operation.     In  this  way,  a  tire  has  been  reduc- 
ed 7  in  895.     Four  immersions  instead  of  two  will  double 
the  shrinking.     In  the  same  manner  a  ring  of  Bessemer 
steel,  which  had  not  only  enlarged  under  the  hammer  but 
had  also  become  conical  in    form   in  the  interior,  was 
brought  to  the  exact  diameter  by  means  of  heating  and  im- 
mersing thirteen  times  successively,  ■  first  the  side  that 
was  contracted,  and  afterward  that  which   had  become 
enlarged.     In  this  case,  the  correction  amounted  to  nearly 
four  inches,  but  the  diameter  of  the  steel  ring  is  not  given. 
A  RECENT  improvement  in  scissors  consists  in  making 
the  blades  to  fold  at  the  pivot,  like  knife-blades.    One  blade 
opened,  the  other  closed,  and  you  have  a  pen- 


knife.    Both  blades  open,  and  you  have 
and  R.  W.  Flack,  patentees,  New-York  City 

Powdered  chalk,  added  to  common  glue,  strengthens 
it.  A  glue  which  will  resist  the  action  of  water  is  made 
by  boiling  one  pound  of  glue  in  two  quarts  of  milk. 
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IMPROVED  ROTARY  ENGINE. 
Edward  Myers,  New- York  City.— The  cylinder  is  pro- 
vided with  heads  in  the  ordinary  manner,  and  with  a  cen- 
tral partition.    The  shaft  passes  through  the  centres  of 
the    three  heads.    In  the  inner  sides  of  the  two  outer 
heads,  and  in  the  opposite  sides  of  the  central  head,  are 
formed  circular  cavities,  concentric  with  respect  to  each 
other,  eccentric  with  respect  to  the  heads,  and  tangent  to 
the  inner  surface  of  the  cylinder  between  the  ports.     Hol- 
low drums  are   made   to  fit  into  the  cavities  and  abut 
against  the  heads.     In  the  ring  ends  of  the  drums,  close 
to  the  circumference  of  said  ends,  and  extended  longitu- 
dinally through  said  shell,  are  formed  round  holes,   in 
which  are  placed  cylinders  which  are  slotted  longitudinal- 
ly to  receive  the  shanks  of  the  pistons,  which  receive  the 
shaft  and  carry  the  same  with  them  in  their  revolution. 
The  outer  end  of  the  pistons  is  made  with  flanges  upon 
its  opposite  sides,  fitting  into  a  recess  in  the  face  of  the 
drams,  and  its  outer  surface  is  curved  to  correspond  with 
the  inner  surface  of  the  cylinder.     The  steam  chest  has 
two  branch  ports  leading  into  the  cylinder  upon  the  oppo- 
site sides  of  the  central  head.    As  the  steam  is  admitted 
through  one  of  the  ports,  it  forces  the  piston  around  the 
inner  surface  of  the  cylinder,  the  steam  in  front  of  said 
piston  all  the  time  exhausting  through  the  other  port. 
The  movement  of  the  piston  will  rotate  the  shaft  and 
drum  about  their  separate  axes.    The  eccentricity  of  the 
drum  and  shaft  with  respect  to  each  other,  and  the  loca- 
tion of  the  ports  with  respect  to  said  axes,  give  space  for 
the  steam  as  it  expands.     To  avoid  this  useless  weight, 
the  head  of  the  piston  may  be  made  separate  from  its 
stem,  and  secured  to  it  by  screws,  so  that  the  head  may  be 
detached  and  the  steam  inserted  and  withdrawn  through  the 
interior  of  the  drum  ;  or  a  portion  of  one  end  of  the  drum, 
around  the  hole  for  the  slotted  cylinder,  may  be  cut  out 
and  replaced  by  a  piece  secured  by  screws,  so  as  to  be  rea- 
dily detached  and  replaced.    This  allows  the  piston  and 
cylinder  to  be  removed  together  from  the  drum,  the  pis- 
ton stem  passing  out  edgewise. 

CEMENT  FOR  MENDING  STEAM-BOILERS. 

Mix  2  parts  of  finely  powdered  litharge  with  i  part  of 
very  fine  sand,  and  one  part  of  quicklime  which  has  been 
allowed  to  slake  spontaneously  by  exposure  to  the  air. 
This  mixture  may  be  kept  for  any  length  of  time  without 
injuring.  In  using  it,  a  portion  is  mixed  into  paste  with 
linseed-oil,  or,  still  better,  boiled  linseed-oil.  In  this  state, 
it  must  be  quickly  applied,  as  it  soon  becomes  hard. 


TECHNOLOGY.  85 

METHOD  OF  TESTING  METALS. 

The  method  is,  in  general,  as  follows :  Cut,  from  the 
bar  or  mass  to  be  tested,  pieces  about  three  and  a  half  or 
four  inches  long,  and  turn  them  off  in  the  middle  to  a  dia- 
meter of  half  an  inch  for  iron  or  brass  and  three  eighths  if 
of  steel ;  make  this  neck  one  inch  long.  A  square  head 
is  left  at  each  end.  Secure  the  piece  vertically  and  firmly 
by  one  end,  in  a  strong  vise  ;  fit  a  solid-ended  wrench  to 
the  other  end  of  the  test  piece  ;  and  to  the  extremity  of 
the  handle,  which  should  be,  for  convenience,  about  five 
feet  long,  attach  a  spring  balance  capable  of  recording 
with  accuracy  up  to  nfty  or  sixty  pounds. 

Paint  the  scale  of  the  balance  with  white  lead  or  tallow, 
and  spring  the  pointer  so  as  to  just  touch  the  painted  sur- 
face. The  mark  traced  by  the  pointer  then  indicates  the 
maximum  force  applied. 

Commence  pulnng  steadily  on  the  balance,  keeping  the 
direction  of  pull  at  ri^ht  angles  to  the  wrench-handle. 

An  apparently  unyielding  resistance  will  be  felt  up  to  a 
certain  point,  when  the  test  piece  will  commence  ob- 
servably to  give  way.  Note  the  indication  of  the  spring- 
balance  at  this  point,  which  is  the  Um//  of  elasticity,  and 
record  both  that  reading  and,  if  possible,  the  distance 
through  which  the  piece  has  twisted,  the  latter  measure 
being  an  indication  of  its  stiffness. 

Continue  twisting  the  piece  until  it  has  gone  some  dis- 
tance beyond  the  limit  of  its  elasticity,  then  stop  and  no- 
tice how  far  the  arm  springs  back  while  gradually  taking 
off  the  twisting  force. 

This  distance  is  a  measure  of  the  elasticity  of  the  metal, 
and  is  usually,  if  not  invariably,  the  same,  however  great 
the  set,  even  up  to  the  point  of  rupture. 

Renew  the  twisting  force  and  break  off  the  piece,  not- 
ing the  maximum  angle  which  the  piece  has  been  twisted 
through  and  the  maximum  resistance,  as  indicated  by  the 
spring  balance. 

The  stiffness  of  the  metal  is  measured  by  the  force  re- 
quired to  twist  it  through  the  first  small  angle,  say  five 
degrees,  should  it  yield  so  far  without  set.  For  half-inch 
iron,  this  should  be  about  fifty  pounds  on  the  end  of  a 
lever  fiw^  feet  long.  For  tool  steel,  it  should  be  about 
thirty  pounds,  where  the  neck  has  a  diameter  of  three 
eighths  inch. 

The  limit  of  elasticity  is  determined  by  the  force  requir- 
ed to  give  it  its  earliest  set. 

The  degree  of  elasticity  is  measured  bv  the  distance 
through  which  the  wrench  springs  back  when  the  force  is 
removed  after  producing  set. 
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The  next  variety  of  enamels  is  the  partitioned  or  clot- 
sonni ;  in  this  variety  the  cells  are  formed  by  bending  a 
flat  narrow  strip  of  metal  in  such  a  manner  as  to  form  the 
retaining  walls.     These,  after  being  prepared,  are  arrang- 
ed on  the  object  and  soldered  to  it.     The  various  colors 
of  enamel  are  then  appjied  in  the  cells,  and  fired  by  sub- 
jecting the  object  to  be  enameled  to  the  heat  of  a  muffle. 
Repeated  applications  of  enamel  with  repeated  firings  arc 
required  to  fill  the  cells.    The  superfluous  enamel  is  final- 
ly removed  by  grinding  it  away  with  pumice-stone,  and 
smoothing  it  with  stones  of  diflferent  degrees  of  fineness. 
Apart  from  the  labor  of  forming  and  placing  the  minute 
cells,  there  are  diflftculties  attending  the  firing  operation. 
Should  one  part  of  the  muffle  be  too  hot,  and  the  solder 
become  melted  which  holds  the  cells,  the  more  the  enamel 
is  in  a  fluid  condition,  the  colors  mingle,  and  a  confluent 
mixture  of  colors  is  the  result. 

Niello  may  be  called  a  metallic  enamel  composed  of  sil- 
ver, copper,  lead,  and  sulphur  ;  in  its  preparation  the  most 
difficult  metal  to  fuse  is  first  melted,  the  next  fusible  add- 
ed, and  so  on  ;  the  melted  metals  in  the  crucible  are  stir- 
red with  stick  charcoal  to  insure  homogeneity  ;  the  result 
is  a  black  compound,  which,  poured  from  the  crucible,  is 
beaten  into  strips.    The  design  to  which  it  is  applied  is 
engraved  on  the  metal  object  to  be  decorated,  the  lines 
being  more  pronounced  and  stronger  than  on  an  ordinary 
copper  plate  for  printing  from.     The  mode  of  applying 
the  niello  is  by  heating  the  object  and  rubbing  the  niello 
into  the  lines  ;  when  skillfully  applied,  the  niello  adheres 
firmly;  excess  of  it  is  removed  by  files,  the  surface  is 
then  stoned,  and  finally  polished.     Niello  is  undoubtedly 
by  far  the  best  means  for  decorating  in  a  quiet,  rich  man- 
ner surfaces  exposed  to  friction  or  wear ;  it  is  tougher 
than  enamel. 

Damascening,  or  inlaying  one  metal  in  another,  is  an 
art  which  has  been  practiced  for  a  very  long  period,  in- 
troduced chiefly  on  armor  and  caskets,  etc.    There  are 
two  methods  of  practicing  the  process.     By  one  method 
the  surface  of  the  metal  to  be  damascened  is  raised  up 
into  a  file-like  surface  ;  the  artist,  by  his  skill,  causes  to 
adhere,  to  the  roughened  surface,  threads  of  gold  or  sil- 
ver, which  are  applied  and  burnished  down.     Broad  sur- 
faces are  produced  by  working  the  threads  or  wires  sidt; 
by  side.     Heat  is  applied  ;  the  degree  necessary  requires 
great  judgment.     In  the  other,  the  surface  to  be  damas- 
cened is  incised  or  cut  into,  the  incision  at  the  bottom 
being  expanded  ;  into  this  channel  gold  or  silver  is  intro- 
duced and  beaten  down. 
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breaks  with  a  fibrous  structure,  if  time  be  given,  in  the 
breaking,  for  these  crystals  to  be  drawn  out  into  fibres. 
Iron  which  is  fibrous  is  only  iron  in  which  the  primitive 
crystals,  surrounded  by  very  thin  films  of  slag— and  thus 
separated  from  each  other — have  not  been  welded  toge- 
ther during  the  rolling,  but  have  been  elongated   into 
wires.    A  bar  of  such  iron  resembles  a  bundle  of  wires  in 
its  resistance  to  traction,  but  it  breaks  with  a  granular 
ifracture  when  exposed  to  a  transverse  blow,   suddenly 
'  applied. — M,  Jordan, 

NICKELING. 

ByS.  p.  Sharples,  Massachusetts  State  Assayer.— 
The  double  sulphate  of  nickel  and  ammonia,  which  is  the 
salt  that  is  generally  used,  may  now  be  had  in  commerce 
almost  pure.     It  is  manufactured  on  a  large  scale  by  Jo- 
seph Wharton,  of  Camden,  N.  J.,  who  controls  the  nickel 
market  in  this  country.     Cast  nickel   plates  for  anodes 
may  be  obtained   from   the   same    source.     The   anodes 
should  considerably  exceed  in  size  the  articles  to  be  co- 
vered with  nickel.    Any  common  form  of  battery  may  be 
used.    Three  Daniell's  or  Smee's  cells,  or  two  Bunsen's, 
connected  for  intensity,  will  be   found  to   be  sufficient. 
The  battery-power  must  not  be  too  strong,  or  the  depo- 
sited nickel  will  be  black.    A  strong  solution  of  the  sul- 
phate is  made  and  placed  in  any  suitable  vessel ;  a  glazed 
stoneware  pot  answers  very  well  if  the  articles  to  be  co- 
vered are  small.     Across  the  top  of  this  are  placed  two 
heavy  copper  wires,  to  one  of  which   the  articles  to  be 
covered  are  suspended,  to  the  other  the  anode.    The  wire 
leading  from  the  zinc  of  the  battery  must  then  be  con- 
nected with  the  wire  from  which  the  articles  are  suspend- 
ed, the  other  battery-wire  being  connected  tvith  the  anode. 
In  order  to  prepare  the  articles  for  coating,  they  must 
be  well  cleaned  by  first  scrubbing  them  with  caustic  soda 
or  potash,  to  remove  any  grease,  and  then  dipping  them 
for  an  instant  in  aqua  regia,  and  afterward  washing  tho- 
roughly with  water,  taking  care  that  the  hand  does  not 
come  in  contact  with  any  part  of  them.    This  is  accom- 
plished by  fastening  a  flexible  copper  wire  around  them, 
and  handling  them  by  means  of  it.    The  wire  serves  after- 
ward to  suspend  them  in  the  bath. 

If  the  articles  are  made  of  iron  or  steel,  they  must  be 
first  covered  with  a  thin  coat  of  copper.  This  is  best 
done  by  the  cyanide  bath,  which  is  prepared  by  dissolving 
precipitated  oxide  of  copper  in  cyanide  of  potassium.  A 
copper  plate  is  used  as  an  anode.  After  they  are  remov- 
ed from  the  copper  bath,  they  must  be  washed  quickly 
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the  thickness  of  the  coat,  which  depends  on  the  length  of 
time  the  metal  remains  in  the  solution  used.     The  colors 
possess  a  very  good  lustre  ;  and  if  the  articles  to  be  color- 
ed have  been  previously  thoroughly  cleaned  by  means  of 
adds  and  alkalies,  they  adhere  so  firmly  that  they  may  be 
operated  upon  by  the  polishing  steel. 

To  prepare  the  solution,  dissolve  li  ounces  of  hyposul- 
phite of  soda  in  I  pound  of  water,  and  add  i^  ounces  of 
acetate  of  lead  dissolved  in  i  pound  of  water.  When  this 
clear  solution  is  heated  to  from  190°  to  210°  Fahr.,  it  de- 
composes slowly  and  precipitates  sulphide  of  lead  in 
brown  flakes.  If  metal  be  now  present,  a  part  of  the  sul- 
phide of  lead  is  deposited  thereon,  and,  according  to  the 
thickness  of  the  deposited  sulphide  of  lead,  the  above  co- 
lors are  produced.  To  produce  an  even  coloring,  the  ar- 
ticles must  be  evenly  heated.  Iron  treated  with  this 
solution  takes  a  steel-blue  color  ;  zinc,  a  brown  color  ;  in 
the  case  of  copper  objects,  the  first  gold  color  does  not 
appear;  lead  ancl  zinc  are  entirely  indifferent. 

If,  instead  of  the  acetate  of  lead,  an  equal  weight  of  sul- 
phuric acid  is  added  to  the  hyposulphite  of  soda,  and  the 
process  carried  on  as  before,  the  brass  is  covered  with  a 
very  beautiful  red,  which  is  followed  by  a  green  (which  is 
not  in  the  first  mentioned  scale  of  colors),  and  changes 
finally  to  a  splendid  brown  with  green  and  red  iris  glitter. 
This  last  is  a  very  durable  coating,  and  may  find  special 
attention  in  manufactures,  especially  as  some  of  the 
others  are  not  very  permanent. 

Very  beautiful  marble  designs  can  be  produced  by  using 
a  lead  solution,  thickened  with  gum  tragacanth,  on  brass 
which  has  been  heated  to  210°  Fahr.,  and  is  afterward 
treated  by  the  usual  solution  of  sulphide  of  lead.  The 
solution  may  be  used  several  times. 

ELECTROPLATING  PEWTER  SURFACES. 

Take  i  ounce  nitric  acid,  and  drop  pieces  of  copper  in 
it  until  effervescence  ceases  ;  then  ada  i  ounce  water,  and 
the  solution  is  ready  for  use.     Place  a  few  drops  of  the 
solution  on  the  desired  surface,  and  touch  it  with  a  piece 
of  steel,  and  there  will  be  a  beautiful  film  of  copper  depo- 
sited.    The   application   may   be   repeated   if    necessary, 
though  once  is  generally  sufficient.  The  article  must  now 
be  washed  and  immediately  be  placed  in  the  plating-bath, 
when  deposition  will  take  place  with  perfect  ease.    (83) 

To  GIVE  Iron  a  Temper  for  Cutting  Porphyry. — 
Make  your  iron  red-hot,  and  plunge  it  into  water  distilled 
from  nettles,  acanthus,  and  pilosella,  or  else  in  the  juice 
pounded  out  from  these  plants. 
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of  potassium,  it  will  be  found  that,  as  soon  as  the  latter 
has  reached  the  bottom  of  the  vessel,  the  iodine  imme- 
diately becomes  affected  and  dissolves  readily,  and  the  so- 
lution becomes  of  an  intensely  deep  red  color. 

We  find  that  if  the  iodine  solution  be  thickened  by  the 
addition  of  a  small  quantity  of  mucilage  of  gum  arable,  say 
a  little  more  in  proportion  than  is  contained  in  common 
writing-ink,  all  tendency  to  spread  is  destroyed.  The  so- 
lution may  be  applied  by  means  of  a  delicate  hair-pencil, 
and  in  the  most  minute  specks,  lines,  or  stipples ;  and, 
after  the  clearing  up  application  of  the  cyanide,  these 
specks  and  touches  will  be  found  to  be  clear  and  sharply 
defined,  showing  that  no  extension  has  taken  place,  (i) 

REPRODUCTION  OF  PHOTO-NEGATIVES. 

The  sensitive  compound  I  have  hitherto  employed  for 
coating  the  plates  is  made  up  of  dextrine,  4  grammes  ;  or- 
dinary white  sugar,  5  grammes ;  bichromate  of  ammonia, 
2 grammes;  water,  100  grammes;  glycerine,  according  to 
the  condition  of  the  atmosphere,  2  to  8  drops. 

A  new,  well-cleaned,  patent  plate  is  coated  with  the 
sensitive  chromium  solution ;  and  alter  the  superfluous 
liquid  has  been  allowed  to  flow  off  at  one  of  the  corners, 
the  plate  is  dried  in  the  dark  by  being  placed  upon  a  li- 
thographic stone  or  metal  plate,  a  period  of  ten  minutes 
being  sufficient  for  the  purpose,  with  a  temperature  of 
120°  to  160°  Fahr. 

The  film  being  perfectly  dry,  the  plate,  still  warm,  is 
put  under  a  negative  and  printed  in  the  shade  for  ten  or 
fifteen  minutes.  As  soon  as  it  comes  out  of  the  printing- 
frame,  the  plate  is  again  slightly  warmed ;  the  brush  is 
dipped  into  the  graphite  and  applied  over  the  surface  of 
the  image,  which  should  be  just  slightly  visible.  The  ap- 
plication of  the  powder  is  carried  on  in  a  shaded  corner  of 
an  ordinary  room  illuminated  by  daylight.  You  must  not 
press  hardly  upon  the  film  with  the  brush,  but  move  the 
same  over  the  surface  as  lightly  as  possible  ;  nor  will  it  do 
to  hurry  the  operation. 

In  proportion  as  the  film  cools  so  the  image  appears. 
By  carefully  breathing  or,  better  still,  blowing  upon  the 
film,  you  will  be  able  to  accelerate  the  process,  and  when 
the  picture  has  attained  suflftcient  vigor,  you  take  off  the 
superfluous  graphite  powder  with  a  clean  brush. 

A  normal  collodion  is  now  applied  ;  such  as  I  use  is 
composed  of  alcohol,  500  parts  ;  ether,  500  parts  ;  pyroxy- 
line,  1 5  to  20  parts. 

When  this  film  has  set  and  hardened,  the  margins  are 
cut  round  with  a  knife,  and  the  plate  put  into  a  porcelain 
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against  fire.     He  states  that  petroleum  mixed  in  propor- 
tion of  five  to  one  with  chloroform  can  not  be  ignited  ;  it 
\)ecomes  not  only  uninflammable,  but  incombustible   so 
long  as  the  major  part  of  the  chloroform    remains  unvo- 

latilized. 

It  is  a  remarkable  fact,  that  if  a  quart  of  petroleum  be 
poured  upon  a  large  shallow  dish  so  that  its  depth  will  be 
about  0.3  of  an  inch,  and  in  surfaces  about  three  inches 
square,  and  then  ignited  and  allowed  to  become  well  kin- 
dled, about  one  tenth  of  a  gill  of  chloroform  will  extin- 
guish the  flames  ;  and  if  attempts  be  made  to  relight  the 
petroleum,  the  liquid  will  put  out  the  match.  Another 
experiment  tried  on  a  larger  quantity  of  oil,  though  re- 
taining the  same  superficial  area,  showed  that  the  same 
amount  of  chloroform  sufficed  to  repeat  the  result.  Mix- 
tures of  explosive  gases  mingled  with  the  vapors  of  chlo- 
roform also  lose,  it  is  stated,  in  a  great  measure,  their  in- 
flammability. 

The  chloroform  must  be  pure  and  free  from  alcohol. 
If,  however,  the  vapor  of  boiling  chloroform  or  the  liquid 
in  a  pure  spray  be  introduced  into  the  flame  of  burning 
alcohol,  the  latter  becomes  extinguished. 

The  composition  of  chloroform  gives  an  explanation  of 
these  facts,  which,  however,  are  nevertheless  very  re- 
markable, inasmuch  as  most  chemical  treatises  admit  the 
inflammability  of  the  substance.  The  formula  CH,C1* 
leads  to  the  decomposition  by  heat,  with  the  formation  of 
CPH,  and  CI  and  C  become  free.  An  aeolipile,  covered 
externally  with  alcohol  and  internally  with  chloroform, 
?ives  off  clouds  of  carbon  accompanied  with  intense 
fumes  of  hydrochloric  acid. 

EXPLOSION  AND  FIRING  OF  VOLATILE  OILS. 

A  MIXTURE  of  two  parts  of  perfectly  dry  permanganate 
of  potassium  with  two  or  three  parts  of  concentrated  sul- 
phuric acid  is  a  most  powerful  oxidizing  agent,  owing  to 
the  separation  of  permanganic  acid  and  its  immediate  de- 
composition with  the  liberation  of  oxygen.     Volatile  oils 
are  violently  affected  by  this  mixture,  if  about  ten  drops 
are  placed  in  a  little  dish  and  then  touched  with  a  stout 
Rlass  rod  previously  dipped  into  the  mixture.     The  fol- 
lowing produce  explosions,  often  most  violently :  oils  of 
thyme,  mace,  turpentine  (rectified),  spike,  cinnamon,  ori- 
ganum,  rue,  cubebs,  and  lemon.     The  following  oils  are 
simply  imflamed,  particularly  if  poured  upon  blotting-pa- 
per and  touched  with  the  mixture,  though  under  certain 
still   unknown  circumstances  explosion  may  occur:  oils 
of  rosemary,  lavender,  cloves,  rose,  geranium,  gaultheria, 
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The  author  says  he  saw  the  apparatus  in  successful 
operation  at  Callao.  There  are  many  places  on  the  coast 
ol  Penj,  as  in  various  other  parts  of  the  world,  where 
freshwater  is  only  to  be  got  by  distillation,  and  in  such 
localities  the  device  can  not  fail  to  be  exceedingly  useful. 

MANUFACTURE  OF  CHLORAL  HYDRATE. 
Chloral  hydrate  is  now  manufactured  on  an  enormous 

scale,  some  German  makers  supplying  over  500  lbs.  daily. 

Chlorine  is  i)assed  into  alcohol  of  at  least  96  per  cent. 

For  120-150  lbs.  of  alcohol  the  current  of  chlorine  must 

be  maintained  for  12-14  days,  in  which  time  the  tempera- 
ture rises  to  6o°-75°,  and  the  liquid  acquires  the  density 
of  41"  B.  The  crude  product  thus  obtained  is  purified  by 
heating  it  with  an  equal  weight  of  strong  sulphuric  acid  in 
copper  vessels  linecl  with  lead.  Considerable  quantities 
of  hydrochloric  acid  escape  at  first,  and  afterward  chloral 
distills  at  95''-ioo^.  This  distillate  is  redistilled,  collected 
in  glass  flasks,  and  mixed  with  water  ;  and  the  hydrate 
then  formed  is  either  poured  into  large  porcelain  basins, 
in  which  it  solidifies  in  cakes  in  half  an  hour,  or  it  is 
poured  into  vessels  one-third  full  of  chloroform,  to  crys- 
tallize. 

BLEACHING  IVORY  AND  BONES. 

The  curators  of  the  Anatomical  Museum  of  the  Jardi'n 
d(s  Piantes  in  Paris  have  found  that  spirits  of  turpentine 
is  very  efficacious  in  removing  the  disagreeable  oclor  and 
fatty  emanations  of  bones  or  ivory,  while  it  leaves  them 
beautifully  bleached.    The  articles  should  be  exposed  in 
the  fluid  for  three  or  four  days  in  the  sun,  or  a  little  long- 
er if  in  the  shade.    They  should  rest  upon  strips  of  zinc, 
so  as  to  be  a  fraction  of  an  inch  above  the  bottom  of  the 
J[lass  vessel  employed.    The  turpentine  acts  as  an  oxidiz- 
ing agent,  and  the  product  of  tne  combustion  is  an  acid 
liquor  which  sinks  to  the  bottom,  and  strongly  attacks  the 
bones  if  they  are  allowed  to  touch  it.    The  action  of  the 
turpentine  is  not  confined  to  bones  and  ivory,  but  extends 
to  wood  of  various  varieties,  especially  beech,  maple,  elm, 
and  cork. 

NEW  PROCESS  FOR  THE  PRESERVATION  OF 

WOOD. 

A  NEW  process  for  the  preservation  of  wood,  believed 
to  be  the  latest  and  best  extant,  is  that  of  M.  A.  Hatzfeld. 
It  consists  in  the  injection  of  the  wood,  under  pressure, 
with  a  solution  of  tannic  acid  and  protoxide  of  iron.  The 
cost  of  the  solution  in  France  is  13  cents  for  a  railway- 
sleeper.     Pieces  of  sound  oak  piles  from  a  bridge  built  at 
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Attention  was  called  to  the  process  of  Sigismund  Beer, 
of  New- York  City,  which  was  considered  to  be  an  impor- 
tant one.  It  is  certainly  very  simple,  economical,  and 
easily  practiced.  The  wood  is  merely  steeped  in  solution 
of  borax.  This  salt  is  supposed  to  neutralize  the  decom- 
position of  the  vegetable  matters  in  the  wood,  which  are 
afterward  washed  out. 

Mr.  Von  Truenfeld  said  that  he  had  not  been  concern- 
ed with  wooden  posts  in  England,  but  he  knew  of  tropical 
trees  which  would  last,  he  should  say,  at  least  200  years 
without  showing  the  slightest  signs  of  decay.  He  had  had 
occasion  to  take  up  poles  which  had  been  used  in  building, 
and  which  had  been  in  the  ground  for  over  100  years  with- 
out showing  the  least  sign  ot  decay  or  corrosion  on  the 
ground  line.    They  were  poles  made  of  trees  growing  in 
the  interior  of  South-America,  and  which  were  called  in 
the  native  language  the  urunday  and  the  curupay  trees. 
They  were  generally  called  by  English  people  iron-wood. 
The  wood  was  so  hard  that  it  was  impossible  to  drive  a  nail 
into  it.    It  would,  perhaps,  be  an  advantage  if  it  could  be 
brought  to   this  country,  and  used  for  telegraph-poles. 
He  should  think  that  it  would  last  for  hundreds  of  years. 
It  might  be  worth  while  for  some  of  our  investigators 
to  experiment  with  the  iron-wood  with  a  view  to  its  accli- 
mation here. 

Artificial  Alizarine. — Messrs.  Lucius  and  Briining 
oxidize  anthracene  by  a  mixture  of  nitric  acid  and  bichro- 
mate of  potash  ;  the  anthraquinone  thus  formed  is  boiled 
with  nitric  acid,  whereby  nitrothraquinone  is  formed  ;  this 
is  then  treated  with  an  alkali,  and  the  alizarine  formed  pre- 
cipitated by  an  acid.  Purpurin  is  contained  in  the  pro- 
duct thus  formed,  for  which  reason  the  dye  thus  produced 
is  said  to  be  superior  to  that  made  in  other  color  factories. 

At  a  recent  soiree  of  the  Royal  Society,  Dr.  R.  Norris, 
of  Birmingham,  exhibited  experiments  to  illustrate  a  form 
of  contractive  energy  which  displays  itself  in  various  sub- 
stances. Among  other  things,  the  doctor  showed  that  the 
statement  that  india-rubber  contracts  by  heat  is  incor- 
rect; this  substance,  it  is  true,  contracts  in  the  direction 
of  its  length,  but  it  expands  in  breadth  at  the  same  time, 
thus  resembling  the  so-called  contraction  of  muscular 
fibre. 

Chromic  Acid  Solution  for  Batteries. — An  im- 
proved recipe,  by  which  a  stronger  current  is  produced,  is 
as  follows  :  12  parts  by  weight  potassium  bichromate  in 
150  parts  water,  with  addition  of  25  parts  of  sulphuric  hy- 
drate. 
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ed,  the  air  being  forced  through  the  liquids  by  means  of  a 
fan  or  any  other  of  the  well-known  methods  of  obtaining 
a  current  either  by  pressure  or  exhaust. 

The  fourth  process  consists  in  the  use  of  chalk,  alum, 
and  sulphuric  acid.  A  saturated  solution  of  alum  is  prepar- 
ed at  a  temperature  of  140''  to  160°  Fahr.,  into  which  pow- 
dered chalk  is  thrown,  about  equal  in  weight  to  the  alum 
employed;  sulphuric  acid  is  then  added,  and  the  gas 
evolved  is  conveyed  by  a  tube  to  the  bleaching-chamber, 
where  it  effects  tne  desired  object. 

It  will  be  seen  that  in  three  of  the  four  processes,  chlo- 
rine is  dispensed  with,  and  the  formation  of  hydrochloric 
add  avoided.  When  the  articles  are  removed  from  the 
bleaching-chamber,  it  is  desirable  to  expose  them  for  a 
time  to  the  action  of  the  atmosphere  in  order  to  remove 
the  characteristic  smell  of  ozone.  These  processes  are 
claimed  by  M.  David  to  be  applicable  to  the  decoloriza- 
tion  of  raw  or  worked  materials,  especially  those  which 
from  their  shape  or  nature  do  not  admit  of  immersion  in 
liquid ;  they  are  also  specially  adapted  to  the  bleaching  of 
books,  papers,  and  engravings.  Oils  and  fatty  matters 
may  be  decolorized  by  them  ;  alcoholic  liquids  may  be 
"improved  "or  "aged,"  as  it  is  called,  by  the  oxidizing 
properties  of  the  ozone  ;  fermentation  may  be  arrested  and 
unpleasant  flavors  removed  ;  and  they  may  be  speedily 
converted  into  vinegar  or  acetic  acid.  M.  David  asserts 
that  his  processes  will  be  found  more  economical  than 
those  at  present  adopted. 

EFFECT  OF  HEAT  ON  TEXTILE  FABRICS. 

Kecent  experiments  on  disinfection  by  means  of  heat, 
made  by  Dr.  Ransom,  of  Nottingham,  England,  show  that 
white  wool,  cotton,  silk,  and  paper  may  be  heated  to  250° 
Fahr.  for  three  hours  without  apparent  injury,  although 
the  wool  will  show  a  faint  change  in  color,  especially 
when  new.    The  same   may  be  said  of  dyed  wools  and 
printed  cottons,  and  most  dyed  silks ;  but  one   kind  of 
white  silk  easily  turns  brown  by  this  heat,  and  pink  silks 
of  some  kinds  are  also  faded  by  it.    The  same  temperature 
will,  if  continued  for  a  longer  period,  slightly  change  the 
color  of  white  wool,  cotton,  silk,  paper,  ana  unbleached 
linen,  but  will  not  otherwise  injure  them.     A  heat  of  295° 
Fahr.,  continued  for  about  three  hours,  more  decidedly 
singes  white  wool,  and  less  so  unbleached  and  white  cot- 
ton and  white  silk,  white  paper,  and  linen,  both  unbleach- 
ed and  white,  but  does  not  materially  injure  their  appear- 
ance.    The  same  heat,  continued  for  about  five  nours, 
singes  and  injures  the  appearance  of  white  wool  and  cot- 
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DETERMINING  ALCOHOL  IN  WINES. 

If  to  a  known  volume  of  water  larger  and  larger  quan- 
tities of  alcohol  are  added,  the  density  and  the  superficial 
tension  of  the  mixtures  obtained  are  simultaneously  dimi- 
nished, and  consequently  there  is  an  increase  in  the  number 
of  drops  which  they  form  if  allowed  to  flow  slowly  from  a 
given  aperture.     If  this  aperture  has  constant  dimensions, 
the  number  of  drops  corresponding  to  each  alcoholic  mix- 
ture is  constant  also.    The  difference  between  the  num- 
bers thus  found  is  large  enough  to  furnish  a  basis  for  a 
very  sensitive   alcoholometric  method.     The  instrument 
proposed  is  a  pipette  holding  0.3  cubic  inch.     It  is  filled 
witn  the  alcoholic  liquid  under  examination,  and  the  num- 
ber of  drops  escaping  is  counted.     From  this  number  the 
proportion  of  alcohol  is  calculated  by  the  aid  of  tables 
which  the  author  has  drawn  up.     Slight  traces  of  liquids 
more  diffusible  than  alcohol,  such  as  acetic  ether,  greatly 
increase  the  number  of  drops. — M,  Ducleaux,  (2) 

Improvement   of  Wines. — The  microscopic  fungi  of 
the  atmosphere  play  an  interesting  part  in  tne  alteration 
of  wines.    These  grow  acid,  change,  become  filmy  or  oily, 
or  take  on  besides  a  decided  bitterness.    All  these  sick- 
nesses depend  on  the  development  of  different  little  plants 
recognized  and  described  by  M.  Pasteur  ;  and  this  scien- 
tist, not  stopping  at  the  solution  of  the  nature  of  these 
disorders,    has   sought  the   means   of  preventing  them. 
Besting  on  some  former  observations  by  D'Appert,  he 
conceived  the  idea  of  subjecting  wines  to  the  action  of  a 
very  high  degree  of  heat,  so  as  to  destroy  the  yeast-germs. 
There  was  no  possibility  of  doubt  as  to  the  destruction  of 
these  germs  and  the  prevention  of  any  further  change, 
but  it  might  well  be  asked  whether  the  delicacy  and  bou- 
quet of  certain  wines  would  not  be  endangered  by  the 
effects  of   heating.     Long-continued   experiments   prove 
not  only  that  heating  is  an  excellent  method  for  prevent- 
ing sickness  in  wines,  but  also  that,  instead  of  impairing 
their  exquisite  qualities,  it  ripens  and  strengthens  them. 
The  recorded  minutes  of  tastings  officially  performed  dur- 
ing the  past  year  by  several  members  of  the  Syndical 
Wine  Commission,  at  the  suggestion  of  M.  Pasteur,  contain 
decisive  testimony  on  this  point.     Fine  Burgundy  wines, 
heated  in  bottle  seven  years  ago  to  temperatures  varying 
between  131**  and  149°,  appeared  at  the  end  of  that  time 
superior  to  the  same  wines  not  so  treated.     Persons  who 
spoke  with  some  authority,  M.  Pasteur  says,  declared  that 
heating  would  in  time  deprive  the  wine  01  its  color.    The 
contrary  is  the  case,  when  the  air  is  excluded  during  the 
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point  of  water,  when  watery  vapor  and  atmospheric  germs 
become  deposited  in  the  form  of  hoar  frost.  The  solution 
is  then  conducted  back  to  a  reservoir,  and  thence  through 
the  cooler  pipes  again.  A  committee  from  the  French 
Academy  of  Sciences,  deputed  to  examine  this  invention, 
speak  of  it  very  highly,  and  state  that  meat  thus  kept  for 
months,  and  subsequently  cooked,  was  found  to  be  in 
perfectly  fresh  condition. 

DEPILATION  OF  HIDES. 

I        Andersen  discovered  that  pulverized  charcoal  applied 
to  sheepskins  produces  the  depilation  of  the  hair.    Char- 
coal, as  is  well  known,  has  the  property  to  take  up  large 
quantities  of  oxygen  from  the  atmospneric  air,  and  tne 
oxygen  in  this  form  seems  to  exert  a  chemical  influence 
on  the  fatty  substance  present  in  the  neighborhood  of  the 
glands  of  the  hair-roots.    An  oxidation  takes  place  in  the 
pores  of  the  skin,  which  destroys  the  glands  and  loosens 
the  hair.    Finely  powdered  charcoal  is  mixed  with  suffi- 
cient water  to  make  a  thin  paste,  and  the  hides  immersed 
for  4  or  5  days  and  well  turned  over  in  the  mean  time, 
when  the  hair  can  be  taken  off  at  once.     Hides  treated 
with  charcoal  do  not  require  further  treatment,  as  is  the 
case  now  with  the  lime  process  ;  and  after  being  washed 
with  water,  they  are  ready  ^r  tanning.    This  will  be  a 
great  advantage  to  the  tanning  trade,  as  leather  treated 
in  this  way  possesses  more  toughness,  solidity,  and  flexi- 
bility.   The  other  advantages  of  this  treatment  are  great 
saving  in  time  and  labor,  each  hide  weighs  i  to  i  pound 
more,  and  has  less  spots,  the  work  is  more  pleasant  and 
healthy,  the  splitting  with  the  machine  is  more  easily  ac- 
complished, and  the  cost  price  is  the  same  as  with  lime,  as 
the  charcoal  can  be  used  over  again.    Animal  or  vegetable 
coal  can  be  used  in  any  quantity,  having  no  deleterious 
property  whatsoever ;  and  for  each  hide  6  or  lo  pounds, 
with  the  necessary  quantity  of  water,  are  sufficient.    The 
temperature  should  be  6i°  or  70°  Fahr.,  andean  easily  be 
maintained  by  introducing  steam  into  the  vats.    The  tan- 
ning process  is  facilitated,  as  no  lime  is  left  behind  to  neu- 
tralize the  tannic  acid.^ 

George  Bloom  Van  Brunt,  San  Francisco,  Cal.i  is  the 
author  of  a  process  of  extracting  from  fresh  raw  and 
hashed  animal  fats  all  the  fatty  matters  they  contain  in  a 
perfectly  sweet  state  by  adding  a  small  quantity  of  caustic 
alkalies  during  the  first  period  of  the  melting  process  of 
such  fats,  thus  producing  slight  saponification  which  me- 
chanically starts  the  melting,  while  the  entire  process  is 
carried  on  at  from  110°  to  200°  Fahr. 
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WATER-PROOF  PAPER. 

A  WATER-PROOF  paper,  transparent  and  impervious  to 
grease,  is  obtain^  by  soaking  good  paper  in  an  aqueous 
solution  of  shellac  and  borax.  It  resembles  parchment 
paper  in  some  respects.  If  the  aqueous  solution  be  color- 
ed with  aniline  colors,  very  handsome  paper,  of  use  for 
artificial  flowers,  is  prepared. 

Incombustible  Paper  and  Ink. — An  English  inven- 
tor has  secured  letters-patent  for  an  incombustible  and 
fire-proof  ink.  The  pulp  for  the  paper  is  composed  of  ve- 
getable fibre,  one  part ;  asbestos,  two  parts  ;  borax,  one 
tenth  part ;  and  alum,  two  tenths  parts.  The  ink  can  be 
used  either  in  writing  or  painting,  and  is  made  according 
to  the  following  recipe  :  Graphite,  finely  ground,  twenty- 
two  drachms  ;  copal  or  other  resinous  gum,  twelve  grains  ; 
sulphate  of  iron,  two  drachms  ;  tincture  of  nut-galls,  two 
drachms ;  and  sulphate  of  indigo,  eight  drachms.  These 
substances  are  thoroughly  mixed  and  boiled  in  water.  The 
graphite  can  be  replaced  by  an  earthy  mineral  pigment  of 
any  desired  color. 

ARTIFICIAL  ALIZARIN  IN  PRINTING. 

Hitherto,  artificial  alizarin  has  been  chiefly  used  as  a 
steam  color,  but  it  can  also  be  employed  like  garancin  and 
fieurs  de ^arance.    To  prepare  the  dye  beck,  chalk  to  the 
extent  of  i  per  cent  ot  the  alizarin-paste  to  be  employed 
is  stirred  into  the  beck,  which  is  heated   to   190"  Fahr. 
The  goods,  previously  printed  with  the  mordants,  aged, 
dunged,  and  washed,  are    unwound   into   the   beck,   and 
heated  quickly   to    a  boil.     The   dyeing  is  complete   in 
ten  minutes.    The  alazarin  in  the   spent  bath,  in  com- 
bination with  the  excess  of  chalk,  is  precipitated  with  hy- 
drochloric acid,  and  recovered  from  the  precipitate  thus 
formed.    The  dyed  pieces  are  washed  in  warm  and  cold 
^ater,  and  then  three  times,  using  each  time  ilb.  soap  per 
piece:  the  two  first  soap-baths  at  145°  and  the  third  at 
190"  Fahr.     They  are  then   placed  m  a  weak  solution  of 
chloride  of  lime  for  half  an  hour  at  ^^°  Fahr.,  washed  again, 
dried,  and  finished. — Farber  Zeitung, 

RECENT  PRINTING-PRESS  IMPROVEMENTS. 

In  the  working  of  nearly  all  printing-presses,  the  sheets 
of  paper  are  supplied  by  hand,  the  workman  being  known 
as  a  "  feeder."  Each  sheet  must  be  taken  up  singly  and 
exactly  placed  on  the  feed-board,  where  it  can  be  seized 
by  the  press-nippers  at  the  proper  moment,  and  carried 
to  the  types.    Any  carelessness  on  the  part  of  the  feeder 
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New  French   Life-saving   Raft. — ^An  extraordinary 
safety-raft  has  recently  been  invented  in  France.     It  is 
described  as  large  enough  to  support  from  400  to  600  per- 
sons, as  neither  incumbering  nor  requiring  any  alteration 
in  the  arrangement  of  vessels,  and  as  needing  only  a  mi- 
nute or  two  to  inflate  and  launch  it.     It  is  an  air-tight 
mattress,  with  a  surface  of  nearly  900  square  feet,  inflated 
in  one  minute,  it  is  said,  from  a  reservoir  fixed  in  the  en- 
gine-room, and  always  charged  with  air  under  a  pressure 
of  fifteen  atmospheres.    When  not  in  use,  it  is  rolled  up, 
and  takes  no  more  room  than  a  boat.     When  inflated,  it 
falls  over  the  side  of  the  vessel,  against  which  it  is  retain- 
ed by  ropes  till  all  the  persons  on  board  are  transferred 
to  the  raft.    Three  strong  spars,   passing  through   the 
whole  length  of  the  raft,  keep  it  flat  and  solid. 

SCULPTURE  BY  THE  SAND-BLAST. 

Some  new  and  interesting  applications  of  this  invention 
were  lately  described  at  a  meeting  of  the  students  of  the 
Polytechnic  College,  Philadelphia,  Pa. 

Samples  of  raised  lettering  on  marble,  also  of  ground 
uncolored  and  of  stained  glass  ornamented  by  the  process, 
were  exhibited.     Samples  of  thick  plate-glass,  perforated 
by  the  sand-blast  with  well-defined  holes  i  inch  in  diame- 
ter, were  shown.    The  holes  for  the  axles  of  the  glass 
plates  of  electrical  machines  can  be  safel)'  cut  in  this  way. 
The  lettering  of  the  block  of  marble  had  been  done  by 
first  grinding  and  polishing  one  of  its  surfaces,  attaching 
the  stencils  (letters  of  the  size  and  shape  required  cut  out 
of  plate-metal),  and  then  blowing  sand,  by  means  of  a  jet 
of  steam,  on  the  surface,  until,  where  unprotected  by  the 
stencils,  it  is  cut  away  to  the  required  depth,  leaving  the 
letters  in  bold  relief.    The  stone  to  be  cut  is  placed  upon 
a  small  truck,  and  then  removed  backward  and  forward 
upon  a  horizontal  table,  directly  under  the  nozzle  through 
which  the  sand  is  blown.     The  nozzle,  which  stands  ver- 
tically over  the  table,  has  the  pipe  for  the  sand,  entering 
the  upper  end,  passing  in  the  line  of  its  axis,  toward  its 
Wer  opening.    The  pipe  from  the  steam-boiler  enters 
through  the  side  of  the  nozzle  near  its  upper  end,  so  that, 
when  in  operation,   steam   surrounds  the  tube  through 
which  the  sand  runs.    The  latter  is  connected  by  a  rubber 
pipe,  with  a  box  of  sand  set  about  it.     The  machine  is  in 
operation  at  the  stone-yard  of  Messrs.  vStruthers  &  Son, 
who  by  the  sand-blast  have  sculptured  designs  on  the 
blocks  of  Cleveland  stone  for  the  walls  of  the  grand  stair- 
case of  the  new  Philadelphia  Academy  of  Fine  Arts,  Broad 
St.  The  design  on  each  stone  is  about  20  inches  by  10  inches. 
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and  prepare  them  for  application  in  the  arts,  by  producing 
articles  of  jewelry,  artificial  flowers,  and  similar  objects. 
This  invention  consists  in  the  process  of  cleansing  and 
purifying  the  scales  till  the  clear,  horny  substance  or  core 
of  the  same  is  obtained,  which  produces  a  new  article  of 
manufacture,  which  may  be  stamped  into  various  orna- 
mental shapes  and  dyed  in  all  colors  for  use  in  the  arts. 

Large  scales  are  the  most  advantageous,  taken  from 
fresh  fish.     Old  scales  can  not  be  used,  as  they  lack  elas- 
ticity and  clearness.    The  fresh  scales  are  exposed  for 
twenty-four  hours  to  the  action  of  pure  salt  water,  for 
loosening  and  partially  separating  the  outer  layers  of  or- 
ganic matter.  They  are  then  transferred  to  distilled  water, 
being  placed  every  two  or  three  hours  in  clean  water  and 
washed  therein  five  or  six  times,  which  renders  the  scales 
soft  and  clear.     Each  scale  is  then  carefully  rubbed  with 
clean  linen  rags,  then  passed  through  a  press  having  a 
linen  lining  so  as   to  remove  the  moisture  in  the  scales. 
The  scales  are  finally  placed  for  one  hour  in  alcohol,  and 
again  rubbed  and  pressed,  when  they  are  dry  and  have  a 
perfectly  clear  appearance,  a  mother-of-pearl-like  hue,  and 
great  elasticity  and  durability. 

The  scales  are  used  in  this  prepared  state,  or  they  may 
be  dyed  with  aniline  and  other  colors,  in  the  usual  man- 
ner, to  be  stamped  into  various  kind  of  ornamental 
shapes,  leaves,  and  flowers,  and  applied  to  the  manufac- 
ture of  jewelry  and  artificial  flowers,  for  embroidering  and 
inlaying  wood,  and  other  uses  in  the  arts. 

TO  RENDER  GLASS  OPAQUE  OR  FROSTED. 

A  SHEET  of  ordinary  glass,  whether  patent  plate  or 
crown  does  not  matter,  is  cleaned  ;  and  if  only  portions  of 
it  are  to  be  frosted,  those  are  left  bare,  while  the  others 
are  protected  by  mechanical  means  in  any  simple  manner. 
Some  fluor-spar  is  rubbed  to  a  fine  powder  and  mixed 
with  concentrated  sulphuric  acid,  so  as  to  make  a  thin 
paste,  and  this  is  then  rubbed  by  means  of  a  piece  of  lead 
upon  those  parts  of  the  glass  required  to  be  rendered 
opaque.  A  nne  frosted  outline  or  design  may  thus  be 
produced  upon  a  sheet  of  smooth  transparent  glass.  To 
finish  the  operation,  the  glass  is  gently  heated  in  an  iron 
vessel  covered  with  a  funnel  passing  up  the  chimney,  to 
^et  rid  of  the  noxious  fumes  that  are  given  off ;  on  cool- 
ing, the  plate  is  washed  with  a  diluted  solution  of  soda  or 
potash,  to  remove  any  acid  yet  remaining,  and  is  then 
rinsed  in  water.  Focusing-g lasses  for  the  photo-camera, 
and  development-glasses  for  pigment-printing,  can  be 
prepared  in  this  way  at  very  little  expense. 
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ness,  and  when  removed  measure  less  than  one  eighth 
inch.  The  frames  are  mounted  upon  a  spindle,  and  a  see- 
saw, semi-rotary  movement  is  imparted  to  them  by 
shafting  running  underneath  the  beds.  They  are  also  ca- 
pable of  being  shifted  by  a  simple  slot  connection  so  as  to 
work  over  any  part  of  the  surface  of  the  sheet  as  requir- 
ed. The  grinding  beds  are  of  stone,  and  measure  about 
16  feet  by  II  feet.  The  materials  used  as  the  grinding 
agents  are  coarse  sand,  fine  sand,  and  emery.  A  jet'of 
water  plays  on  the  surface  of  the  sheet  during  the  wfiole 
of  the  operation. 

B2tween  the  grinding  and  polishing  processes  there  is  an 
intermediate  process  called  smoothing,  in  which  two 
sheets  of  glass  are  employed.  One  is  laid  over  the  other,  and 
caused  to  move  over  it  in  a  manner  similar  to  that  in 
grinding.  Emery  is  placed  between  the  two  surfaces.  On 
entering  the  polishing-room,  the  attention  of  a  visitor  is 
at  once  arrested  by  the  reddish  tinge  of  every  thing,  ex- 
tending to  the  dresses  of  the  men  and  women  engaged 
therein.  This  is  due  to  the  use  of  the  red  oxide  of  iron 
which  is  the  polishing  agent.  The  sheet  to  be  polished  is 
laid  flat  on  a  table,  so  as  to  be  perfectly  flush  with  the 
edges.  The  rubbers  are  of  flannel  and  mounted  on  a 
frame,  which  carries  them  backward  and  forward  over  the 
sheet.  The  table,  at  the  same  time,  has  a  lateral  recipro- 
cating motion,  so  that  the  whole  surface  of  the  sneet 
comes  successively  under  the  action  of  the  rubbers.  The 
largest  plates  measure  about  1 5  feet  by  10  feet,  and  the  maxi- 
mum thickness  is  about  li  inches.  One  eighth  of  an  inch 
is  allowed  for  loss  in  the  operations  we  have  described.  A 
nest  of  six  boilers,  and  three  vertical  steam-engines,  two 
of  70  horse-power  and  one  of  60  horse-power,  supply  the 
necessary  motive-power. 

IMPROVED  ARTIFICIAL  IVORY,  CORALS,  ETC. 

Julius  Frauenberger,  New- York  City.— This  is  a  com- 
position for  producing  artificial  corals,  ivory,  and  similar 
articles,  made  of  caseine,  mixed  in  suitable  proportions 
and  boiled,  with  a  varnish-like  solution  of  copal  in  con- 
centrated liquid  ammonia  and  alcohol,  to  be  colored  and 
prepared  for  the  various  applications  in  the  arts. 

PRESERVING  BRICK-WORK. 

The  exclusion  of  damp  from  brick-work  has  long  been 
an  important  problem  with  builders.  It  is  stated  that  one 
of  the  most  effective  methods  of  accomplishing  this  object 
is  the  following :  Three  quarters  of  a  pound  of  mottled 
soap  are  dissolved  in  one  gallon  of  boiling  water,  and  the 
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THE  REQUISITES  FOR  GOOD  MORTAR. 

To  obtain  a  good  mortar,  says  Graham  Smith,  as  much 
depends  on  the  character  of  the  ingredients  and  the  man- 
ner of  mixing  them  as  on  the  goodness  of  the  lime  itself. 
It  does  not  necessarily  follow  that,  because  a  lime  is  good, 
the  quality  of  the  mortar  will  be  good  also.    The  best  lime 
ever  burnt  would  be  spoilt  by  the  custom,  common  among 
some  builders,  to  mix  with  it  alluvial  soil  and  rubbish 
taken  from    the  foundation-pits   of    intended   buildings. 
The  sand  should  be  hard,  sharp,  gritty,  and,  for  engineer- 
ing purposes,  not  too  fine  ;  it  should  be  perfectly  free 
from  all  organic  matter,  and  with   no  particular  smell. 
Good  sand  for  mortar  may  be  rubbed  between  the  hands 
without  soiling  them.     The  water  should  also  be  free  from 
all  organic  matter,  and  on  this  account  should  never  be 
taken  from  stagnant  ponds.    The  presence  of  salt  in  sand 
and  water  is  not  found   to  impair   the   ultimate  strength 
of  most  mortars  ;  nevertheless,  it  causes  the  work  to  "  ni- 
trate," or,  as  it  is  commonly  termed,  "  saltpetre,"  which 
consists  of  white  frothy  blotches  appearing  on  the  face  of 
the  structure.     It  also  renders  the  mortar  liable  to  mois- 
ture, and  for  these  reasons  should  never  be  present  in 
mortar  intended  for  architectural  purposes,  although  for 
dock-walls  and  sea-works  it  may  generally  be  used  with 
advantage  and  economy. 

Sand  is  used  to  increase  the  resistance  of  mortar  to 
ciushing,  to  lessen  the  amount  of  shrinking,  and  to  reduce 
the  bulk  of  the  more  costly  material,  lime.  Water  is  the 
agent  by  which  a  combination  is  effected,  and,  as  sand 
does  not  increase  in  volume  by  moisture,  it  necessarily 
follows  that  no  more  of  the  aqueous  element  should  be 
employed  than  is  absolutely  necessary  to  fill  the  intersti- 
ces between  the  sand,  and  render  the  whole  into  a  paste 
convenient  for  use  ;  and  the  greater  strictness  with  which 
this  is  adhered  to  the  more  compact  and  durable  will  be 
the  mortar. 

IMPROVEMENT  IN  LAYING  CEMENT  PIPES. 

Jacob  Loeffler,  New- York  City. — By  this  invention, 
a  continuous  and  solid  pipe  maybe  constructed  directly 
on  the  ground,  dispensing  with  special  places  of  produc- 
tion, loss  of  breakage  by  shipment,  and  other  difficulties. 
The  invention  consists  of  a  moulding  flask,  constructed  of 
detachable  exterior  sections,  suitably  supported  on  the 
ground,  and  eccentrically  adjustable  core  sections,  which 
are  flanged  in  such  a  manner  that  an  overlapping  joint  of 
the  pipe  sections  is  produced  as  they  are  formed  consecu- 
tivefy,  one  after  the  other.  The  core  sections  are  with- 
drawn from  the  finished  pipe  sections,  by  contracting 
them,  by  means  of  a  centra]  shaft  and  cam  eccenttics. 
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to  obtain  a  solid  backing.    The  mould  is  then  dissolved  or 

oielted  and  the  mirror  removed,  nothing  further  being 

necessary  than  a  light  polishing.     M.  Nicole  adds  that  he 

iias  produced  perfect  mirrors  of  four  inches  in  diameter 

Q  this  manner. 

PRESERVING  CLOTHING  FROM  MILDEW. 

The  ingredients  are  proportioned  as  follows :  Alum  2 
lbs.  dissolved  in  60  lbs.  of  water,  blue  vitriol  2  lbs.  dis- 
solved in  8  lbs.  of  water,  to  which  is  added  gelatin  i  lb.  in 
30  lbs.  of  water.  A  still  further  improvement  is  said  to 
be  effected  by  acetate  of  lead,  ^  lb.  dissolved  in  30  lbs. 
of  water.  The  solutions  are  all  hot  and  separately 
mixed,  with  the  exception  of  the  vitriol,  which  is  added 
cold.  The  inventors  claim  that  the  process  is  cheap,  and 
does  not  interfere  with  the  strength  of  the  goods. 

PURIFICATION  OF  TALLOW  AND  LARD. 

Dr.  Dotch  states  that  tallow  and  lard  can  be  kept  from 
getting  rancid  by  the  following  process:  The  tallow  or 
lard  is  first  treated  with  carbonate  of  soda  in  the  propor- 
tion of  2  pounds  of  soda  to  every  icoo  pounds  of  lard,  and 
is  then  subjected  to  a  digestion  with  alum  in  the  following 
manner:  10  pounds  of  alum  are  dissolved  in  500  pounds 
of  water,  ana  i  pound  of  slaked  lime  added  to  the  solu- 
tion and  boiled.  This  solution  is  stirred  well  with  1000 
pounds  of  lard  at  a  temperature  of  150°  or  200°  Fahr.  for 
about  half  an  hour.  The  liquor  is  then  separated  from 
the  lard,  and  the  lard  is  treated  with  the  same  amount  of 
pure  water  again.  This  lard  will  keep  for  an  exceedingly 
long  time.  The  fact  is  that  the  alumina  in  the  alum  ap- 
plied acts  very  readily  in  a  disinfecting  manner  upon  those 
compounds  wnich  are  liable  to  give  rise  to  rancidity.  The 
lime  is  added  to  the  aluin  in  order  to  render  the  alumina 
more  active  by  its  giving  up  some  of  the  acid  to  the  lime. 
This  treatment  has  also  the  advantages  of  restoring  the 
original  flavor  and  of  producing  a  lard  of  a  greater  white- 
ness. •  (83) 

SOLIDIFIED  TEA. 

A  NOVEL  mode  of  preparing  tea  for  the  retail  trade 
consists  in  compressing  tne  leaf  into  small  blocks.  The 
advantages  of  tne  solidified  tea,  as  it  is  termed,  consist  in 
a  gain,  claimed  to  be  from  30  to  40  per  cent,  in  the  process 
of  solidifying,  both  in  strength  and  flavor.  The  reason 
ascribed  is  that  the  enormous  pressure  brought  to  bear  on 
the  leaf  crushes  the  small  cells,  which  contain  the  essen- 
tial strength  and  real  flavor  of  the  tea,  which  is,  to  a  great 
extent,  wasted  in  using  tea  not  so  treated.    Theine,  the 
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MANUFACTURE  OF  CARBONIC  ACID. 

The  Societe  General  de  Metallurgie  employ  an  improv- 
ed process,  by  means  of  which  a  much  purer  carbonic  acid 
gas  can  be  obtained,  with  the  minimum  amount  of  dilu- 
tion by  carbonic  oxide,  azote,  or  oxygen,  which  latter 
especially  is  found  to  be  very  injurious  to  the  hot  juices 
that  have  to  be  treated  in  the  sugar  processes. 

The  principle  consists  in  first  transtorming  in  a  gazogene 
a  combustible  into  oxide  of  carbon  and  other  gases,  and 
then  taking  these  gases  through  a  reverberatory  furnace, 
where,  by  means  of  hot  air,  the  gases  are  burnt  to  carbo- 
nic acid  at  a  high  temperature.    The  resulting  current  of 
gas  is  led  through  a  chamber  or  pan  containing  carbo- 
nates, calcareous  or  otherwise,  and  from  these  it  extracts 
a  further  amount  of  carbonic  acid  gas,  which  enriches  and 
is  added  to  the  resulting  products.     Since  the  combusti- 
ble is  not  in  contact  with  the  calcareous  agent,  the  lime 
can  not  contain  any  cinders,  and  is  thus  much  more  suita- 
ble for  aiter-use. 

The  apparatus  is  composed  of  a  gazogene  or  generator 
of  gas,  which  receives  the  combustible  ;  of  a  furnace, 
partly  reverberatory,  for  the  combustion  of  the  gas,  and 
partly  a  pan  for  the  reception  of  the  carbonates,  and  also 
of  a  hot-air  apparatus  or  heat  generator.  It  results  from 
the  form  of  tne  apparatus  that  all  the  hot  and  burnt  gases 
traverse  the  whole  of  the  mass  to  be  decomposed ;  also 
that  the  pan  has  a  very  shallow  depth,  especially  if  com- 
pared with  the  lime  kilns  recently  constructed,  and  that, 
consequently,  it  is  much  easier  to  inspect.  It  has  further 
a  co.mplete  security  against  the  choking  up  so  common  in 
the  ordinary  kilns,  especially  when  the  calcareous  matter 
falls  in  the  condition  of  dust.  In  the  new  furnace,  the 
combustible  is  not  mixed  with  the  lime  or  chalk,  and  there 
is  thus  no  tendency  to  form  those  fusible  silicates, 
which  so  easily  form  conglomerations  in  ordinary  fur- 
naces. 

The  charging  is  effected  by  means  of  boxes  always  filled 
with  carbonates,  and  closed  by  a  cover,  so  that  when  the 
inner  flap  is  opened  to  receive  a  charge,  no  appreciable 
quantity  of  air  is  admitted  with  it.  The  combustible  gases 
produced  by  the  gazogene  are  burnt  in  a  most  thorough 
manner  by  means  of  divided  burners,  so  that  the  combin- 
ing gases  are  mixed  in  very  thin  sheets  in  the  most  per- 
fect manner  possible.  This  insures  the  perfect  combus- 
tion of  the  carbonic  oxide  into  carbonic  acid,  without  any 
appreciable  excess  of  oxygen  being  admitted.  The  gases, 
at  their  exit  from  the  furnace,  are  cooled  by  traversing  k 
heat  regenerator  in  the  form  of  cast-iron  pipes  of  serpen- 
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as  one  ten-thousandth  part  of  acid  in  the  air,  the  leaves  of 
T)Unts  have  been  destroyed  in  forty-eight  hours,  without, 
nowever,   quite  killing  the   plants.    Angus   Smith   says, 
"The  air  of  Manchester  will  allow  no  plants  to  grow." 
Yrom  his  own  observation,  he  is  able  to  believe  in  the 
slow  dying  of  trees  after  several  years  of  exposure  to  air 
with  acid  gases  in  it  to  an  extent  much  smaller  than  what 
a  chemist  would  probably  call  "  a  mere  trace."    The  air  of 
Manchester  contains  acid,  and  hence  the  plants  will  not 
grow.    Yet  the  rain  of  Manchester  contains  no  more  acid 
than  the  eighty-thousandth  part.    This  is  a  proportion 
called  "  incredibly  small,"  and  yet  it  is  large  compared  to 
f      that  found  at  a  distance  from  the  town,  where,  neverthe- 
less, the  vegetation  is  not  perfect.  (io6) 

STEARIC  ACID  MANUFACTURE.- 
Carbon  sulphide  is  used  by  Deisz  to  increase  the  fluidity 
of  the  oleic  acid,  so  that  the  warm  pressure  of  the  crude 
stearic  acid  may  then  be  dispensed  with.  The  addition  of 
the  carbon  sulphide  may  be  made  either  before  or  after  the 
cold  pressing  of  the  stearic  acid.  The  crude  fat  acid  is 
melted  in  a  special  apparatus,  and  20  per  cent  of  carbonic 
sulphide  is  mixed  with  it  while  in  the  fluid  state.  It  is 
then  left  to  cool,  and  subjected  to  cold  pressure.  The 
stearic  acid  thus  obtained  should  be  free  from  oelic  acid. 

Solvents  for  Gutta-Percha. — R.  Boettger  states  that 
chloroform  and  carbon  bisulphide  are  the  best  solvents 
for  gutta-percha,  the  former  liquid  readily  dissolving  this 
substance,  if  previously  cut  into  small  fragments.  The 
solution  clears  perfectly  on  standing.  If  evaporated  on  a 
plate,  the  gutta-percha  is  left  as  a  compact  white  film, 
possessed  of  all  its  original  properties. 

Artificial  Chalk. — In  preparing  soda-water,  a  gyp- 
sum results  from  the  action  of  the  oil  of  vitriol  on  the 
limestone  employed  ;  this  is  mixed  with  the  lime-mud  ob- 
tained in  causticizing  soda  ash  ;  the  whole  is  then  eleutri- 
ated,  and  the  liquid  containing  the  finer  portions  in  sus- 
pension is  run  off  and  allowed  to  settle  ;  the  powder  is 
then  pressed  into  molds  and  dried.  (36) 

The  method  of  producing  oleopalmitine  chemically  free 
from  stearine,  by  the  addition,  during  the  process  of  melt- 
ing the  fat,  of  a  certain  proportion  of  glycerin,  substan- 
tially as  set  forth. 

Destruction  of  Domestic  Insects. — Hirzel  asserts 
that  an  aqueous  solution  of  sulphurous  acid  is  most  ef- 
fective for  the  destruction  of  bed-bugs  and  all  their 
kindred.  It  suffices  to  drop  the  solution  into  the  fissures, 
holes,  etc.,  where  those  creatures  are  supposed  to  hide. 


TECHNOLOGY.  1 29 

CARBON  CELLS  AND  PLATES  FOR  GALVANIC 

BATTERIES. 

With  a  syrup  made  of  equal  quantities  of  lump  sugar 
and  water,  mix  wood-charcoal  in  powder  with  about  a 
siith  part  of  a  light  powder  sold  by  colormen,  called  veg' 
etable  black.  The  mixture  should  hang  thickly  on  any 
mold  dipped  into  it,  and  yet  be  sufficiently  fluid  to  form 
itself  into  a  smooth  surface.  The  vegetable  black  consid- 
erably helps  in  this  respect. 

Molds  of  the  cells  required  are  made  of  stiff  paper,  and 
secured  by  wax  or  shellac.    A  projection  should  be  made 
on  the  top  of  the  mold  for  a  connecting-piece.    These 
molds  are  dipped  into  the  carbon  syrup,  so  as  to  cover  the 
outside  only,  and  then  allowed  to  dry.    This  dipping  and 
dr)'ing  is  repeated  until  the  cells  are  sufficientlv  thick. 
When  well  dried  they  are  then  buried  in  sand,  ana  baked 
in  an  oven  sufficiently  hot  to  destroy  the  paper  mold. 
When  cleared  from  the  sand  and  burnt  paper,  the  cells  are 
soaked  for  some  hours  in  dilute  hydrocnloric  acid,  and 
again  well  dried  ;  then  soaked  in  sugar  syrup.     When  dry, 
they  are  then  packed  with  sand  in  an  iron  box,  gradually 
raised  to  a  white  heat,  and  left  to  cool.     Should  some  of 
the  cells  be  cracked,  they  need  not  be  rejected,  but  cover- 
ed with  paper  or  plaster,  and  dipped  in  melted  paraffin. 

Rods  or  plates  of  carbon  can  be  rolled  or  pressed  out  of 
a  similar  composition,  but  made  thicker.  Carbon  thus 
made  will  be  found  to  have  a  good  metallic  ring  and  a 
brilliant  fracture.  (47) 

PROTECTING  CAST-IRON  PIPES. 

The  water  from  mines  frequently  contains  enough  acid 
to  attack  cast-iron  pipes,  destroying  them  in  a  short  time. 
Oil  colors  and  varnishes  offer  but  a  limited  resistance,  and 
the  process  of  enameling  employed  in  Oberschlesia,  says 
M.  Englehardt,  of  Ibbenburen,  although  permanent  and 
eflfective,  is  expensive.  Cement  is  cheaper,  and  is  not 
acted  upon  by  these  waters,  and  the  only  question  to  be 
settled  was  whether  it  would  adhere  to  the  smooth  iron 
with  sufficient  firmness. 

Two  similar  pieces  of  rolled  iron  were  taken,  and  one  of 
them  painted  over  five  times  with  a  very  thin  cement,  so 
that  the  coating  was  0.15  or  0.20  of  an  inch  thick.  Both 
pieces  were  suspended  near  together  in  that  part  of  the 
shaft  where  the  water  had  attacked  the  signal  cable  most 
violently,  and  were  left  there  four  months.  On  taking 
them  out,  the  unprotected  iron  was  found  to  he  reduced 
to  one-third  its  original  thickness  I  the  other,  in  which  a 
hole  had  been  bored  to  suspend  it,  had  suffered  the  same 
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corrosion  at  the  exposed  portion ;  the  cement  covering 
was  dark'brown,  but  perfectly  hard  and  unattacked  by  the 
acid.     The  cement  was  broken  off,  and  the  surface  of  the 
iron  exhibited  the  dark  blue  color  and  lustre  that  it  had 
on  leaving  the  rolls. 

As  this  coating  adhered  so  well  to  the  smooth  rolled 
iron,  to  which  it  can  not  cling  as  tightly  as  to  the  rougher 
surface  of  cast-iron,  the  experiment  was  continued  on  a. 
larger  scale.     A  24-inch  discharge-pipe  in  the  Oeyhauseti 
shaft  was  protected  on  the  inside  with  cement.     The  coat- 
ing remained  unchanged  for  two  years,  while  the  pump 
was  in  constant  operation.     At  the  beginning  of  last  wii^' 
ter  the  pump  was  stopped  ;  and  the  pipe  being  no  long"er 
under  water,  the  cement  was  so  much  injured  by  the  frost 
that  it  scaled  off.     Several  other  experiments  were  ma<ic 
with  similar  results. 

The  pipes  should  be  new,  or,  if  old,  well  cleaned  iroJti 
rust  before  applying  the  cement,  which  is  mixed  as  thin 
as  is  possible  without  injury  to  its  tenacity.     The  pipe   is 
moistened  before  the  cement  is  applied,  a  thin  coating  of 
cement  is  put  on  and  allowed  to  dry ;  when  hard,  it  is 
moistened  and  a  second  coating  applied,  and  so  on  four  or 
five  times.     The  operation  can  not  be  conducted  so  well 
in  very  hot  weather,  as  the  cement  dries  too  quickly  ;  nor 
must  the  pipes  be  exposed  to  frost  during  the  operation 
or  afterward.     This  unfortunate  sensitiveness  to  cold  may, 
perhaps,  yet  be  overcome  by  intervening  some  semi-elas- 
tic material  between  the  iron  and  cement. 

TEMPERING  STEEL  AND  REVIVING  BURNT  IRON. 

This  has  been  achieved  very  simply  by  H.  Caron,  by 
heating  the  water  into  which  the  steel  at  a  red  heat  was 
plunged.  A  temperature  of  about  55°  Centigrade  has  been 
found  sufficient  to  give  to  needle-gun  springs  an  elasticity 
and  resistance  equal  to  the  best  of  those  produced  by  the 
double  process. 

The  temperature  of  the  water  should  be  varied  accord- 
ing to  the  size  of  the  piece  of  metal  to  be  operated  upon, 
and  this  temperature  should  be  determined  by  preparatory 
trials.  Tempering  in  very  hot  or  boiling  water  affects  in 
a  very  remarkable  manner  soft  steel,  containing,  say,  from 
two  to  four  millionths  of  carbon — it  increases  its  tenacity 
and  elasticity  without  sensibly  altering  its  softness — the 
grain  seems  to  change  its  nature  somewhat,  and  to  be- 
come more  granular  or  crystalline  than  it  was  previously. 

The  method  then  employed  for  reviving  burnt  iron  is  m 
like  manner  a  bath  in  a  hot  liquid  ;  and  the  citation  of  a 
single  instance  will  probably  be  sufficient  to  enable  the 
effects  produced  to  be  appreciated  and  verified  if  desired. 
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A  bar  of  iron  (Berry)  three  centimetres  (1.181  inch)  in 
diameter,  which  coula  be  sent  back  upon  itself  when  cold, 
without  breaking,  split,  or  fissure,  got  burnt ;  that  is  to 
say,  was  heated  in  such  a  manner  that,  placed  in  a  vice,  it 
was  broken  cold  without  any  visible  bending.  The  frac- 
ture was  marked  with  a  number  of  visible  facets  of  seve- 
ral millimetres  (0.039  inch)  square.  Close  by,  a  boiling 
solution  saturated  with  ordinary  sea  salt  had  been  prepar- 
ed, and  a  portion  of  the  burnt  bar,  raised  to  a  red  heat, 
was  plunged  into  this  liquid  and  retained  there  during  the 
time  necessary  to  bring  down  the  temperature  of  the  me- 
tal to  ihat  of  the  bath — say,  about  boiling  point.  A 
somewhat  singular  phenomenon  took  place.  No  sooner 
was  the  red-hot  iron  plunged  into  the  bath  than  it  was 
covered  with  a  coating  of  the  salt,  which  isolated  it  from 
the  liquid,  and  unquestionably  lengthened  the  time  it  took 
in  cooling.  The  piece  of  iron  thus  tempered  was  capable 
of  being  bent  back  on  itself,  as  had  been  the  bar  prior  to 
its  being  burnt.  Thus,  then,  tempering  in  salt  water  will 
revive  burnt  iron. 

It  seems  desirable,  then,  that  all  pieces  of  finished  forg- 
ing should  be  submitted  to  this  process.  If  well  wrought, 
the  tempering  will  do  them  no  harm.  On  the  other  hand, 
jf  they  have  been  subjected  to  too  great  or  too  prolonged 
a  heat,  it  will  give  to  them  those  qualities  which  result 
from  really  good  forging  ;  and  the  same  may  be  said  of 
steel. 

,  Without  doubt  there  are  other  liquids  and  other  solu- 
tions which  would  produce  the  same  effects  as  this  saline 
bath;  but  it  has  been  selected  for  mention,  because  it  is 
not  only  the  most  economical,  but  the  one  easiest  to  pro- 
cure. 

ENAMELING  CAST-IRON. 

After  heating  cast-iron  articles  to  a  red  heat  in  sand,  and 
keeping  them  thus  for  half  an  hour,  they  are  allowed  to 
cool  slowly,  and  are  then  carefully  cleaned  with  hot  diluted 
sulphuric  or  hydrochloric  acid,   rinsed   with  water  and 
dried.    A  ground  is  then  laid  on  by  coating  them  with  the 
following  mixture,  consisting  of  6  parts  of  flint  glass,  3  of 
borax,  i   of  minium,  i  of  oxide  of  zinc,  mixed  and  finely 
pulverized,  and  heated  for  four  hours  up  to  a  red  heat, 
and  finally  rendered  semi-fluid  by  increase  of  temperature  ; 
the  mass  is  then  quickly  quenched  in  cold  water,  and  one 
part  of  it  is  mixed  with  two  parts  of  bone  meal,  and  form- 
ed into  a  pap  by  triturating  finely  with  sufficient  water. 
Upon  this,  when  dry,  the  two  following  mixtures,  prepar- 
ed like  the  first,  are  then  laid  in  succession,  the  first  of  32 
parts  of  calcined  bones,  16  of  kaolin,  14  of  felspar,  4  of 
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soft  brass.    In  fusing,  the  mass  is  covered  with  borax, 
and,  when  cold,  the  metal  is  beaten  out  to  a  thin  sheet,  of 
¥^ich  a  sufficiently  large  and  previously  annealed  piece  is 
placed  with  borax  upon  the  seams  to  be  united  ana  heat- 
ed.  Soft  silver  solder  differs  from  hard  silver  solder  only 
in  that  the  former  contains  one-sixteenth  of  tin,  which  is 
added  to  it  during  fusion.     Very  fine  articles  of  iron  and 
steel  are  soldered  with  gold,  namely,  either  with  pure  gold 
or  hard  gold  solder.    The  latter  can  be  obtained  by  fusion 
of  one  part  gold,  two  parts  silver,  and  three  copper.     Fine 
steel  wire  can  also  be  soldered  with  tin,  but  tne  work  is 
not  very  durable.     Hard  and  soft  brass  solder  are  used 
for  uniting  copper  and  brass  to  iron  and  steel,  silver  sold- 
er for  silver,  hard  gold  solder  for  gold. 

COVERING  IRON  WITH  ZINC. 

The  articles  are  immersed  in  very  dilute  sulphuric  acid, 
and  then  washed  in  pure  water  ;  they  are  then  allowed  to 
remain  for  fourteen  days  in  lime-water,  to  which  dilute  sul- 
phuric acid  is  added  from  time  to  time.  The  iron  articles 
are  then  immersed  in  a  solution  of  zinc  chloride  (prepar- 
ed by  dissolving  zinc  in  hydrochloric  acid),  to  which  ^\jth 
per  cent  of  ammonium  chloride  has  been  added.  A  thin 
coating  of  zinc  soon  forms  upon  the  iron.  The  articles 
are  then  dried  and  immersea  in  molten  zinc,  until  they 
attain  the  same  temperature  as  the  latter,  when  they  are 
removed,  hammered  to  remove  excess  of  zinc,  and  left  to 
cool.  (^90) 

IMPROVED  IRON  AND  STEEL. 

By  adding  from  one  to  five  per  cent  of  an  alloy  of  10 
parts  tungsten  and  90  parts  chromium  to  iron  and  steel, 
special  hardness  and  power  of  resisting  rust  are  conferred 
upon  these  metals.  A  material  of  the  color  of  silver,  ca- 
pable of  high  polish,  and  applicable  as  speculum  metal,  is 
obtained  by  fusing  together  67  parts  steel,  and  33  parts  of 
the  tungsten-chromium  alloy,  which  consists  of  5  per  cent 
tungsten  and  95  per  cent  chromium.  (36) 

Hardening  Steel. — It  is  not  generally  known  that 
steel  can  be  made  so  hard  that  it  will  pierce  any  known 
substance  but  a  diamond.  Many  jewelers  and  lapidaries 
have  great  trouble  in  getting  the  points  of  their  drills 
hard  enough  to  pierce  an  amethyst.  For  the  benefit  of 
miners  and  others  using  drills  that  require  a  hard  point, 
the  following  manner  of  manipulation  may  be  recom- 
uiended.  The  drills  should  be  held,  if  small,  by  hot  pin- 
cers or  tongs,  while  tempering.  First  heat  the  tool  to  a 
white  heat,  and  then  press  it  into  a  stick  of  sealing-wax ; 
leave  it  but  a  second  there,  and  then  stick  it  into  the  wax 
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CHINESE  AND  JAPANESE  BRONZES. 

Some  bronzes  exhibited  in  the  Palais  flte  I'lndustrie  at- 
tracted especial  attention,  not  only  on  account  of  the 
beauty  of  the  filigree  and  overlaid  work,  but  also  on  ac- 
count of  the  unusually  deep  bronze  color  {patine  foncdc), 
which  in  many  specimens  presented  a  beautilul  dead-black 
appearance.  The  color,  which  was  doubtless  intended  to 
contrast  with  the  silver  of  the  filigree  work,  was  proved 
to  belong  to  the  substance  proper  of  the  bronze,  and  not 
to  have  been  artificially  produced  by  the  application  of 
sulphur  to  the  exterior. 

Analysis  of  different  specimens  of  tke  bronze,  by  H. 
Morin,  gave  the  following  results  : 

Tin.  Cop.  L'd.  Iron.  Zinc.  Arsenic. 

1 4.36  82.72  9.9  0.55     1.86                 —  =  99.39 

11 5.52  72.09  20.3Z  1.73    0.67  traces.  =  100.32 

III 7.27  72.32  14.59  0-28     6.00                 —  =  Z00.46 

The  alloy  contains  a  much  larger  proportion  of  lead 
than  is  found  in  ordinary  bronze  ;  and  it  is  noticeable  that 
the  quantity  of  lead  augments  precisely  with  the  intensity 
of  the  bronze  color,  proving,  as  before  stated,  that  the 
latter  is  due  to  the  special  composition  of  the  bronze. 

Some  of  the  specimens  contain  a  considerable  propor- 
tion of  zinc,  but  the  presence  of  this  inetal,  instead  of  im- 
proving the  appearance,  seemed  rather  to  counterbalance 
the  effect  of  the  lead. 

In  imitation  of  the  Chinese  bronze,  some  alloys  were 
made  of  the  following  composition  : 

Tin.  Copper.  Lead.  Iron.  Zinc. 

I S-S  725  20.0  1.5  0.5 

II 5.0  83.0  lo.o  —  2.0 

No.  I  produced  an  alloy  exceedingly  difficult  to  work, 
and,  without  giving  any  superior  results  as  regards  color, 
furnished  castings  which  were  extremely  brittle. 

No.  2,  on  the  contrary,  gave  an  alloy  exactly  resembling 
the  Chinese  bronze.  Its  fracture  and  polish  were  identi- 
cal, and  when  heated  m  a  muffle,  it  quickly  assumed  the 
peculiar  dead-black  appearance  which  was  so  greatly  ad- 
mired in  the  Chinese  specimens. 

Hitherto  it  has  been  found  difficult,  if  not  impossible,  to 
obtain  this  depth  of  color  with  bronzes  of  modern  art, 
since  the  surface  scales  off  when  heated  under  similar  con- 
ditions. (4) 

Aluminium  Silver. — ^The  following  alloy  takes  a  high 
polish,  and  exhibits  a  beautiful  silvery  color  : 

Copper 70 

Nickel. 23 

Aluminium 7 


xoo 
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MICA. 

This  mineral  j^  sometimes  erroneously  called  "isin- 
glass," "  Muscovy  glass,"  etc.  Its  name  signifies  to  shine, 
to  glitter,  from  this  conspicuous  characteristic  which  it 
possesses ;  it  is  of  common  occurrence  in  primary  and 
secondary  formations  ;  is  one  of  the  chief  constituents  of 
granite,  mica  schist,  and  to  a  small  extent  gneiss.  la 
limestone  it  forms  masses,  pockets,  beds,  and  veins,  often 
.of  considerable  size.  In  granite  the  plates  or  crystals  arc 
small,  mostly  under  an  inch  in  diameter,  though  in  some 
coarse  granitic  formations  a  foot  and  upward.  In  Siberia 
plates  have  been  met  with  as  much  as  5  feet  and  7  feet 
across. 

The  group  of  micas  may  be  classified  in  two  divisions. 
Those  which  are  silicates  of  alumina  and  alkalines,  as 
muscovite,  lepidolite,  and  the  magnesian  micas,  as  phlo- 
gopite,  biotite,  etc.  All  are  readily  distinguishable  for 
their  brilliant  lustre  or  glitter,  wherice  the  name,  as  well 
as  for  their  distinct  cleavage  in  one  direction,  and  tough 
foliaceous  structure,  which  permits  of  separation  into  very 
thin  sheets.  The  two  species  described  below  are  very 
valuable  in  commerce.  Muscovite  is  essentially  a  silicate 
of  alumina  and  potash,  with  occasionally  a  small  and  va- 
rying quantity  of  iron,  traces  of  fluorine,  and  in  some  of  the 
gieen  varieties  chromium  ;  crystallization,  trimetric,  usual- 
ly six-sided  tables  ;  color,  black,  brown,  silvery  white,  gray, 
green,  with  pearly,  pseudo-metallic  lustre ;  not  attacked 
by  acids  ;  reiractory,  only  fusing  on  thin  edges  before  the 
blow-pipe  ;  lamine  very  tough  and  flexible. 

Phlogopite  :  Magnesian  mica  ;  composition  silica,  alumi- 
na, and  magnesia,  with  traces  of  iron,  potash,  with  soda 
and  fluorine  ;  crystallization  similar  to  the  foregoing:  co- 
lor, brown,  redciish- brown,  yellowish-brown,  olive-green, 
gray  with  pearly  lustre :  whitens  in  blow-pipe  flame  and 
melts  on  thin  edges ;  when  reduced  to  a  fine  powder,  at- 
tacked by  hot  sulphuric  acid,  the  silica  separating  in  thin 
scales ;  also  like  muscovite,  so  tough  and  elastic  that  it 
can  be  split  into  sheets  of  extreme  tenuity.  This  species 
is  mostly  found  in  limestone. 

The  early  history  of  mica  and  its  uses  are  obscure.  But 
the  researches  of  Professor  Kerr  in  North  Carolina  have 
brought  to  light  very  ancient,  and  probably  the  remains 
of  the  most  extensive,  mica  mines  tnat  are  known  in  any 
country.  These  operations  were  invariably  in  ledges  of 
coarse  granite,  which  contain  nothing  but  patches  of 
mica.  The  size  and  number  of  these  mines  are  said 
to  be  remarkable  ;  some  of  the  open  cuts  are  100  feet  in 
diameter  and  80  feet  deep.    Tunnels  also  of  considerable 
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length  eiist,  though  too  small  to  permit  an   ordinary- 
sized  man  to  work  in,  but  showing  distinct  marks  of  a 
chisel-shaped  tool  about  an  inch  in  breadth  in  the  granite 
wail.   A  quantity  of  mica  plates  have  been  found  in  these 
works;  some,  trimmed  to  particular  shapes,  have  led  to 
the  conjecture  that  the  uses  to  which  it  was  applied  were 
for  windows,  mirrors,  ornai^ients,  etc.     The  magnitude  of 
the  operations   excites  surprise,  and  shows  that  a  large 
demand  must  have  then  existed. 

In  more  modern  times  the  use  of  mica  was  chiefly  for  win- 
dows of  war-ships,  lanterns,  and  other  conditions  liable  to 
concussion ;  but  recently  it  has  been  applied  to  a  variety 
of  useful  purposes,  and  has  acquired  a  very  considerable 
value,  so  that  in  times  of  scarcity  good  qualities  have 
sold  as  high  as  10  dollars,  15  dollars,  and  even  more  per 
pound.  The  value  of  mica  is  determined  by  the  colcr, 
size,  soundness,  and  toughness ;  the  most  transparent 
large  sound  sheets  being  in  highest  esteem.  The  chief 
consumption  at  present  is  for  stove  glass.  Without  mica 
we  should  lack  the  cosy,  ruddy,  genial  glow  of  the  base- 
buraing  and  other  illummated  stoves.  The  quantity  con- 
sumed annually  in  this  branch  it  is  difficult  to  ascertain, 
but  it  is  necessarily  very  large.  Coarselv  pulverized,  it  is 
found  to  be  an  excellent  roofing  material  (far  superior  to 
ordinary  gravel),  to  which  use  it  is  also  applied  in  the 
same  mariner  as  sldte.  It  makes,  when  finely  giound,  a 
good  lubricant  for  certain  purposes.  It  is  superior  to 
cardboard  for  marine  compass  dials.  Formerly  it  was 
largely  used  as  a  filling  for  fire-proof  safes.  It  is  also 
used  in  the  lettering  of  fancy  signs.  When  very  clear  it 
forms  a  better  protection  to  photographs  than  enamel. 
But  by  far  the  most  artistic  application  is  in  the  manufac- 
ture of  lamp-shades.  With  the  aid  of  chromo-lithography 
exquisite  pictures  are  printed  on  sheets  of  mica,, three  or 
four  of  which  are  tastefully  joined  together,  and  form  a 
really  beautiful  design.  Mica  is  eagerly  sought  for  to  sup- 
ply the  large  and  increasing  demand.  Active  operations 
are  carried  on  in  various  places,  particularly  in  North- 
Carolina,  New-Jersey,  etc. ;  also  in  several  places  in 
Canada.  (142) 

Bleaching  Animal  Glue. — A.  Muzzarelli  adds  to  fine 
while  glue  prepared  from  rabbit  skins  for  dressing  white 
tissues,  a  small  quantity  of  sulphate  of  soda,  and  well  mix- 
es; acetate  of  lead  is  then  added,  whereby  a  precipitate  of 
sulphate  of  lead  is  occasioned  ;  the  resulting  jelly  is  thus 
blanched,  and,  after  cooling,  is  cut  up  and  dried  as  usual. 

(21) 
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Production  of  Patina  on  Bronze. — Christofle  and 
Bouilhet  state  that  lead  is  not  essential  to  the  production 
of  a  fine  black  patina,  and  its  presence  is  objectionable,  as 
it  renders  the  bronze  brittle.  By  means  of  appropriate 
reagents  a  patina  of  very  variable  color  can  be  produced ; 
thus,  silver  goods  can  be  produced  with  the  natural  color 
bright  or  dead  ;  with  a  fine  black  violet,  patina  produced 
by  chlorination  ;  and  with  a  fine  black  brown,  patina  ob- 
tained by  sulphurization.  Gold  can  be  deadened  by  a 
slight  sulphurization.  Bronze  can  be  covered  with  a  red, 
black,  brown,  or  green  patina*  by  suitable  oxidization  or 
sulphurization. 

To  Make  Imitation  Gold. — Take  of  pure  copper,  100 
parts  ;  zinc  or  preferable  tin,  17  parts;  magnesia,  6  parts; 
sal-ammoniac,  3.6  parts ;  quicklime,  1.8  parts*;  tartar  of 
commerce,  9  parts.  The  copper  is  first  melted,  then  the 
magnesia,  sal-ammoniac,  lime,  and  tartar  are  added  sepa- 
rately and  by  decrees,  in  the  form  of  powder ;  the  whole 
is  now  briskly  stirred  for  about  half  an  hour,  so  as  to  mix 
thoroughly ;  and  the  zinc  is  added  in  small  grains,  by 
throwing  it  on  the  surface  and  stirring  until  it  is  entirely 
fused  :  the  crucible  is  then  covered,  and  the  fusion  main- 
tained for  about  35  minutes.  The  surface  is  afterwards 
skimmed,  and  the  alloy  is  ready  for  casting.  It  has  a  fine 
grain,  is  malleable,  and  takes  a  splendid  polish.  It  does 
not  corrode  readily,  and  for  many  purposes  is  an  excellent 
substitute  for  gola.  When  tarnished,  its  brilliancy  can  be 
restored  by  a  little  acidulated  water. 

To  Detect  Metallic  Mercury  in  Commercial  Cin- 
nabar (Vermilion). — K.  Heumann  rubbed  the  samples 
with  water  upon  bright  sheet-copper,  in  the  opinion  that 
free  mercury  would  be  detected  by  the  appearance  of 
amalgamation.  As  the  copper  became  amalgamated 
in  every  case,  while  no  mercury  was  dissolved  out  of 
the  samples  by  dilute  nitric  acid,  it  became  apparent  that 
copper  IS  capable  of  decomposing  cinnabar.  On  boiling 
cinnabar  in  water  with  powdered  copper,  the  red  color  of 
the  mixture  disappears,  and  is  succeeded  by  a  black  gray 
from  the  production  of  sulphide  of  copper.  Powdered 
zinc  had  a  more  energetic  action,  though  here  also  the 
sublimed  variety  appeared  more  stable  than  that  formed 
in  the  moist  way. 

Ivory- paper. — Roller  mentions  under  this  name  a  kind 
of  glazed  cardboard  which  permits  the  easy  rubbing  out 
of  pencil  and  even  ink  marks,  provided  these  latter  are 
not  allowed  to  remain  too  long  on  it.  No  description  is 
given  as  to  its  mode  of  preparation,  or  as  to  the  ingre- 
dients used.  Its  use  by  school  children  in  the  place  of 
slates  is  very  strongly  recommended. 
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NEW  WELDING  COMPOUND. 

So  many  difficulties  surround  the  process  of  welding 
iron  or  steel,  that  inventors  have  long  essayed  to  origi- 
nate some  plan  by  which  the  desired  union  could  be  more 
perfectly  accomplished.  Both  pieces  of  the  material  in- 
tended to  be  joined  have  bad  to  be  heated  to  such  a  degree 
as  frequently  to  impair  their  value  for  after  use.  If  there  is 
a  chemical  difference  between  the  two  pieces,  the  assimila- 
tion of  the  point  of  contact  is  not  perfect  under  the  ordina- 
ry method  of  welding,  and  a  fracture  at  that  point  is  more 
likely  than  at  any  other  place  ;  besides,  under  such  condi- 
tions, the  welding  shows  so  plainly  as  to  mar  the  appear- 
ance of  the  finished  work.  In  order  to  facilitate  the  weld- 
ing process,  borax  is  commonly  used.  Singly,  or  in  com- 
bination with  other  materials,  it  is  a  most  valuable  agent 
in  promoting  the  welding  of  metals,  but  a  recent  discove- 
ry has  resulted  in  the  introduction  of  a  welding  compound 
which  is  altogether  unequaled  in  its  practical  efncacy. 
This  compound  consists  of  calcined  borax  mixed  in  pro- 
per proportions  with  wrought-iron  reduced  by  grinding 
or  other  means  to  particles  a  little  larger  than  coarse  fil- 
ings. The  effects  of  the  use  of  this  almost  magical  pow- 
der are  easily  described.  The  pieces  of  metal  intended  to 
be  welded  are  heated  only  to  a  cherry-red,  then  a  small 
quantity  of  the  compound  is  sprinkled  over  the  heated 
end  of  each  piece,  the  ends  are  placed  in  contact,  the 
hammer  does  its  share  of  the  work,  and  the  union  thus 
accomplished  is  so  perfect  that  no  steam-hammer  can  ef- 
fect a  fracture  at  the  same  place,  and,  when  polished,  the 
eve  can  not  possibly  detect  the  line  which  should  mark 
tne  junction.  Whether  cast-steel  and  cast-iron,  cast-steel 
and  wrought-iron,  cast- iron  and  cast-iron,  cast-iron  and 
wrought-iron  is  desired  to  be  welded,  the  union  in  each 
case  is  equally  close,  and  the  results  are  uniform.  All  of 
them  can  be  welded  so  perfectly  that  the  heart  of  the 
blacksmith  and  of  the  machinist  rejoices  at  the  ease  of 
this  operation.  Rolled  metals  can  be  treated  in  the  same 
manner.  At  the  Delamater  Works,  and  at  the  manufac- 
tory of  the  fire  and  burglar-proof  safes  of  Messrs.  Terwill- 
iger  &  Co.,  New-York  (who  declare  in  a  published  testi- 
monial that  it  surpasses  the  best  welding  material  they 
have  ever  tried),  it  is  used  for  uniting  iron  and  steel 
plates,  so  as  to  give  to  an  iron  plate  a  coating  of  steel  on 
one  or  both  sides,  while  the  result  is  such  an  intimate 
union  that  it  is  utterly  impossible  to  distinguish  with  the 
naked  eye  that  the  plate  is  not  one  homogeneous  piece. 
The  rolling  takes  place,  as  stated,  at  a  low  cherry-red, 
which  has  been  found  to  produce  a  saving  in  fuel  of  20 
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per  cent,  and  a  saving  in  material,  as  the  unavoidable  loss 
of  weight  in  the  iron  by  the  formation  of  scale,  so  con- 
siderable at  a  high  temperature,  is  reduced  some  seventy  . 
per  cent,  or  even  more.  Iron  rails  can  be  provided  with 
steel  heads  so  perfectly  welded  that  they  can  not  be  sepa- 
rated even  at  tne  ends,  and  old  rails  can  be  rerolled  with 
it  as  perfectly  as  if  they  were  soft  iron,  and  at  a  heat  but 
little  above  that  to  which  iron  must  be  brought  for  the 
rolls. 

SOLDERING  IRON  AND  STEEL. 

For  large  pieces  of  iron  or  steel,  Fr.  Sieburger  uses 
copper  or  brass  as  solder.  The  plates  to  be  soldered  are 
bound  together  with  wire,  a  thin  layer  of  copper  or  brass 
placed  along  the  junction,  and  the  whole  covered  with  a 
layer,  i  inch  in  thickness,  of  clay  free  from  sand.  After 
drying,  the  plates  are  brought  to  a  white  heat,  and  then 
plunged  into  cold  water,  in  the  case  of  iron  being  solder- 
ed to  iron  ;  or  allowed  slowly  to  cool  if  iron  be  soldered 
to  steel,  or  steel  to  steel.  The  vitrified  clay  is  then  brok- 
en off. 

For  smaller  articles,  the  author  prepares  a  solder  by 
granulating  a  mixture  of  8  parts  01  brass  with  i  part  of 
zinc;  this  solder  is  mixed  with  borax,  and  spread  over  the 
articles  to  be  joined. 

For  very  small  articles,  a  solder  prepared  by  fusing  toge- 
ther 6  parts  of  brass,  i  part  of  zinc,  and  i  of  tin  is  used. 
The  solder  is  beaten  into  thin  plates,  which  are  applied 
together  with  borax  to  the  surfaces  of  the  articles  to  be 
soldered. 

Very  small  and  delicate  articles  are  best  soldered  by- 
gold,  which  may  be  either  pure  or  mixed  with  2  parts  of 
silver  and  3  of  copper. 

CUTTING  STEEL  RAILS  COLD. 
The  cutting  of  a  file  in  halves  with  soft  iron  was  an  old 
lecture  experiment.  The  soft  iron  formed  a  disc  about  6 
inches  in  diameter  mounted  on  a  lathe  spindle,  and  run 
at  about  2,000  revolutions  per  minute.  A  file  held  to  the  ^ 
edge  of  the  disc  was  cut  in  two  in  about  ten  or  fifteen  sec- 
onds, the  disc  being  unharmed.  The  shower  of  sparks 
rendered  this  a  brilliant  experiment,  very  popular  with  a 
general  audience.     The  principle  involved  is  now  being  ap- 

glied  to  a  practical  purpose.  Mr.  Charles  White,  Manager, 
ir  J.  Brown  and  Co.'s  Works,  Sheffield,  has  found  the 
cost  of  cutting  off  the  ends  of  steel  rails  cold,  in  the  ordi- 
nary way,  so  enormous  that  he  resolved  to  try  another  ex- 
pedient. For  experiment,  he  had  an  ordinary  rail-saw  put 
m  the  lathe  and  all  the  teeth  cut  off.  The  revolving  oisc 
was  then  mounted  on  a  spindle  and  driven  at  nearly  3,000 
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vr^ei  c«e  whole  sunaco  wim  cne  nie.     The  surface  is  then 
very  bright,  and  is  not  to  be  touched  with  the  finger  or 
soiled  with  the  breath.     It  is  then  plunged  into  an  alka- 
line bath  composed  of  sulphate  of  copper,  i  part,  dissolv- 
ed in  water,  12  parts ;  cyanide  of  potassium,  3  parts  ;  car- 
bonate of    soda,    4    parts ;    sulphate    of    soda,    2   parts, 
dissolved    in    water,    16    parts.     Or,   ammonia,    3    parts, 
acetate     of   copper,    2    parts,    dissolved     in    water,     10 
parts;    cyanide    of     potassium,    3    parts,    carbonate    of 
soda,  4  parts,  sulphate  of  soda,  2  parts,  dissolved  in  wa- 
ter, ID  parts.     The  cylinder  is  allowed  to  remain  twenty- 
four  hours  in  one  of  these  baths,  subject  to  the  action  of 
a  battery  of  four  or  six  pairs,  till  the  surface  is  coated  with 
a  slender  but  adherent  layer  of  copper.     It  is  washed  and 
cleansed  with  pumice-stone.     If  in  this  operation  the  iron 
should  be  laid  bare  in  any  part,  the  cylinder  must  be  anew 
submitted  to  the  alkaline  bath.     As  soon  as  the  coating  of 
copper  is  uniform,  it  is  washed  in  acidulated  water  and 
immersed  in  an  acid  bath  of  sulphate  of  copper.     This 
bath  is  composed  of  solution  of  copper  at  20°  B.,  to  which 
riir  of  its  volume  of  sulphuric  acid  is  added,  to  facilitate 
the  solution  of  some  metallic  copper,  which    is  also  im- 
mersed in  the  bath  for  the  purpose  of  maintaining  the  so- 
lution in  a  uniform  state  01  concentration.     Here  the  cy- 
linder is  left  till  the  layer  of  copper  has  attained  the  de- 
sired thickness,  a  galvanic  current  being  kept  up  by  a  bat- 
tery of  four  pairs.    If  the  temperature  is  between  60°  and 
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on's  blood,  and  half  a  drachm  of  tumeric  root,  are 
ed  with  strong  alcohol,  and  the  ruby-red  colored  so 
is  decanted.  The  objects  to  be  restored  or  brigh 
(either  gold  lace,  spangles,  clasps,  or  knobs)  are 
brushed  over  with  some  of  the  color  by  a  camel' 
brush,  and  then  a  hot  flat-iron  is  passed  over,  so  th 
objects  shall  only  be  gently  warmed.  Gold  embroic 
treated  in  the  same  manner.  Detached  gold  knobs  ai 
tened  on  a  stand,  brushed  over  with  the  gold  lace,  an( 
dried  over  red-hot  coals,  with  the  before-mentionet 
cautions.  Silver  lace  or  embroidery  is  polished  \ 
powder  obtained  as  follows  :  Alabaster  is  strongly 
ed,  and  then  while  hot  is  placed  in  corn  brandy.  A 
powder  is  obtained,  which  is  gently  ignited  over  the 
of  a  spirit-lamp.  The  powder  is  placed  in  a  linen  ba 
the  lace,  etc.,  is  dusted  over  with  it,  and  then  br 
over. 

SUBSTITUTE  FOR  TIN-FOIL. 

Commercial  zinc-dust  is  rubbed  up  with  egg-albui 
a  thin  mass,  and  applied  by  means  oi  a  brush  or  ro! 
linen  and  cotton  goods.     When  dry,  the  albumin  is 
ulated  by  steam,  and  the  goods  are  immersed  in  a  so 
of  tin  chloride.    The  tin  is  deposited  in  a  finely  d 
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^Utate  upon  the  zinc.  By  burnishing  the  whole  or  part, 
^Very  pretty  effects  may  be  produced.  Linen,  etc.,  prepar- 
f  ed  in  this  way,  is  a  good  (and  water-proof)  substitute  for 
-tin-foil  in  many  cases.  (90) 

RESHARPENING  FILES. 

Well-worn  files  are  first  carefully  cleaned  with  hot  wa- 
ter and  soda ;  they  are  then  placed  in  connection  with  the 
positive  pole  of  a  battery,  in  a  bath  composed  of  40  parts 
of  sulphuric  acid  and  1,000  parts  of  water.    The  negative 
is  formed  of  a  copper  spiral,  surrounding  the  files  but  not 
touching  them  ;  the  coil  terminates  in  a  wire  which  rises 
toward  the  surface.  This  arrangement  is  the  result  of  prac- 
tical experience.    When  the  tiles  have  been  in  the  bath 
ten  minutes,  they  are  taken  ou^t,  washed  and  dried,  when 
the  whole  of  the  hollows  will  be  found  to  have  been  at- 
tacked in  a  very  sensible  manner ;  but  should  the  effect 
not  be  sufficient,  they  are  replaced  in  the  bath  for  the 
same  period  as  before.     Sometimes  two  operations   are 
necessary,  but  seldom  more.    The  files,  thus  treated,  are 
to  all  appearances  like  new  ones,  and  are  said  to  be  good 
for  60  hours'  work.     M.  Werdermann  employs  twelve  me- 
dium Bunsen  elements  for  his  batteries. 

Alloy  for   Coating   Mirrors  with  an  Alloy  of 
Gold  and   Platinum. — A   solution  of  500  grammes  of 
spongy  platinum  in  100  cc.  of  a  mixture  of  equal  parts  of 
hydrochloric  and  nitric  acids  is  evaporated  to  dryness, 
and  the  dry  residue  after  powdering  digested  with  2,000 
grammes  of  lavender  essence,  100  grammes  of  turpentine, 
and  25  grammes  of  sulphureted  turpentine  resins.    The 
gold,  30  grammes,  is  transformed  into  chloride,  and  this 
dissolved  in  1,000  cc.  of  a  mixture  of  equal  parts  of  water 
and  ether.     The  mixture  is  well  shaken,  ana  ethereal  so- 
lution added  to  the  platinum,  and  left  to  evaporate  spon- 
taneously.   The  mixture  receives  afterward  a  charge  of 
50  grammes   of  litharge  and  a  like  quantity  of  lead  bo- 
rate, and  100  grammes  of  lavender  oil  are   added  to  it, 
when  it  will  be  ready  for  coating  the  mirror,  which  has  to 
be  exposed  to  red  heat  until  the  composition  is  burnt  in. 

(36) 

Galenite. — ^J.  David  patents  the  manufacture  of  a  new 
compound  of  lead,  applicable  to  the  purposes  for  which 
white-lead  and  red-lead  are  employed,  ana  producing  such 
compound  from  galena.  In  this  invention  galena  is  re- 
duced to  powder,  and  is  oxidized  at  a  low  red  heat  in 
open  retorts  and  thus  converted  into  a  basic  sulphate, 
which  is  then  ground  between  millstones  immersed  in 
water.    The  liquid  thus  obtained  is  placed  in  vats  ;  and 
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the  suspended  matter  is  allowed  to  deposit,  and  is  dried, 
constituting  a  new  substance  termed  "  galenite,"  which  is 
applicable  to  all  purposes  for  which  red-lead  and  white- 
lead  are  employed. 

EXTRACTION  OF  GOLD  BY  CHLORINE. 

Plattncrs  'Method. — By  passing  dry  chlorine  over  the 
slightly  moistened  ore,  the  gold  can  be  dissolved  out  as 
chloride.  The  ore  must  be  as  free  as  possible  from  sul- 
phur, antimony,  arsenic,  and  iron  (oxide  of  iron,  however, 
does  no  harm),  since  these  metals  precipitate  the  gold  and 
cause  more  or  less  loss.  When  the  process  is  carefully 
conducted,  97  per  cent  of  the  gold  can  be  obtained. 

Unalterable  Alloy.— Jacobi  patents  the  use  of  the 
following  alloy,  which  possesses  a  yellowish  red  tint  and 
may  be  used  for  objects  of  art,  imitation  jewelry,  etc. 

Copper 70  to  73  per  cent. 

Tin 2  toil        " 

Lead 15  to  20       " 

Zinc 0.5  to    I        •* 

When  treated  with  polysulphides,  chloiide  of  antimony, 
chloride  of  arsenic,  etc.,  this  alloy  becomes  coated  with  a 
black  patina  capable  of  being  polished. 

GLAZING  FOR  COMMON  EARTHENWARE. 

Water-glass  (potassium  or  sodium  silicate)  of  35' 
Baume,  either  alone  or  with  the  addition  of  20  percent  of 
red  lead,  and  5  per  cent  silicic  acid,  is  used.  The  thick 
solution  is  laid  upon  the  half-burnt  ware  by  means  of  a 
brush.  This  glaze  can  be  used  for  statuettes  and  other  or- 
namental objects  of  like  nature.  It  is  also  useful  for  glaz- 
ing crockery,  being  quite  indestructible  when  well  burnt 

Use  of  Silicate  of  Soda  for  Cements.— Soluble  glass 
mixed  with  powdered  chalk  furnishes  a  mortar  hardening 
completely  in  six  to  eight  hours  ;  mixed  with  antimony  sul- 
phide it  forms  a  dark  mass,  susceptible  of  a  high  polish ; 
with  iron  filings  a  grayish-black,  very  hard  mass  results, 
whilst  with  zinc  filings  a  very  hard  gray  metallic  mass  is 
produced,  which  serves  well  to  cement  together  zinc  work. 

Sodium  Wire. — A.  W.  Hofmann  prepares  sodium  in 
the  form  of  wire  by  means  of  a  brass  cylinder  furnished 
with  a  piston  moved  by  a  screw,  and  provided  at  the  other 
end  with  a  delivery  plate  pierced  by  a  hole  of  suitable 
diameter;  the  cylinder  is  arranged  vertically,  the  lower 
end  dipping  into  a  vessel  containing  petroUum  to  pre- 
vent oxidation  of  the  metal  wire ;  on  turning  the  screw, 
the  soft  metal  is  "squirted"  out  as  wire. 
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TEST  PAPERS. 

For  the  preparation  of  litmus  paper,  F.  Mohr.  recom- 
mends that  the  litmus  be  washed  with  hot  alcohol,  and  then 
extracted  with  cold  water.  This  extract  may  be  brushed 
on  writing-paper  on  one  side.  The  paper  must  be  washed 
with  water  to  remove  free  alkali  or  acid. 

Tumeric  roots  contain  two  yellow  dyes,  one  soluble  in 
water  and  unaffected  by  alkalies,  the  other  soluble  in  alco- 
hol. The  roots  should  be  washed  in  water  as  long  as  the 
washings  are  colored,  and  then  exhausted  with  alcohol. 

Paper  soaked  in  potassium  sulphocyanate  or  ferrocy- 
anide  may  be  used  for  the  detection  of  iron. 

Paper  containing  starch  moistened  with  a  solution  of 
potassium  iodate  in  oxalic  acid,  and  dried,  is  turned  blue 
oy  bodies  which  act  as  reducing  agents,  such  as  sulphur- 
ous acid,  hyposulphites,  sulpnureted  hydrogen,  potas- 
sium sulphocyanate,  ferrous  oxide,  cupric  chloride,  potas- 
sium iodide,  and  similar  bodies. 

For  oxidizing  bodies  a  starch  paper  with  potassium 
iodide  may  be  used.  To  keep  sucn  paper  unchanged,  a 
lighted  sulphur-match  should  be  held  in  the  bottle  in 
which  the  paper  is  preserved  before  closing  the  stopper. 

The  author  also  recommends  the  following  test-papers  : 
For  ammonia-gas  :  paper  soaked  in  mercurous  oxide  so- 
lution. For  sulphureted  hydrogen  and  alkaline  sul- 
e hides  :  acetate  of  lead  paper ;  filter-paper  soaked  in  co- 
alt  chloride ;  polished  visiting-cards,  known  as  "  Polka 
papier;"  paper  painted  with  bismuth  white. 

For  metals  which  give  black  precipitates  with  sulphur- 
eted hydrogen  in  acid  solution,  washed  sulphide  of  zinc 
precipitated  from  the  acetate  is  smeared  on  writing-paper 
and  dried.  Any  mineral  acid  decomposes  the  sulphide  of 
zinc,  setting  tree  sulphureted  hydrogen,  which  imme- 
diately precipitates  the  metals  present. 

Fixing  of  Printed  Labels  on  Machines,  etc. — Labels 
are  often  required  to  be*  affixed  to  parts  of  machines  ;  but 
the  paste,  etc.,  used  for  this  purpose  often  becomes  damp, 
and  the  labels  fall  off".  A  paste  or  mucilage  to  resist 
damp  may  be  made  as  follows :  Prepare  a  paste  of  good 
rye  flour  and  glue,  to  which  linseed-oil  varnish  and  tur- 
pentine have  been  added,  in  the  proportion  of  half  an 
ounce  of  each  to  the  pound. 

Butter. — D.  Hipkins  uses  the  following  method  of 
manufacturing  artificial  butter,  and  of  clarifying  or  puri- 
fying rancid  butter  : 

This  consists  (i)  in  making  artificial  butter  by  melting 
fat  by  means  of  steam  or  hot  water.    The  fat  is  then 


146  SCIENCE  RECORD. 

drawn  off  and  allowed  to  cool.  It  is  then  raisen  in  tem- 
perature, and  the  oleine  removed  by  pressure  from  the 
stearine.  The  oleine  is  then  melted  and  suddenly  cooled 
by  plunging  it  into  a  liquid,  and  thus  becomes  very  simi- 
lar to  butter ;  (2)  in  purifying  rancid  butter  by  meltings  it 
and  removing  any  deposit :  then  boiling  it  with  lime-water 
and  allowing  it  to  settle  ;  and  finally,  treating  the  liquor 
thus  clarified  by  suddenly  cooling. 

L.  Chichkoff  states  that  by  agitating  together  milk  (pre- 
viously deprived  of  cream  and  warmed)  and  butter,  an 
emulsion  is  formed,  from  which  a  kind  of  cream  separates 
on  standing,  which  is  converted  into  butter  by  churning. 
Both  this  artificial  butter  and  ordinary  natural  butter  con- 
sist of  milky  globules  or  bubbles,  the  interstices  of  which 
are  filled  by  a  solution  of  caseine,  sugar  of  milk,  and  salts. 
These  bubbles  remain  fluid,  even  at  low  temperatures,  but 
solidify  by  churning  or  the  communication  of  an  acid  re- 
action to  the  liquid,  a  low  temperature  assisting.       (22) 

HOW  THEY  DROP  SHOT. 

One  of  the  secrets  of  the  manufacture  is  the  mixing  of 
the  lead  with  a  certain  proportion  of  a  combination  ofmi- 
neral  substances  called  "  temper.**  The  "  temper'*  is  fused 
with  the  lead,  and  gives  the  molten  metal  that  consisten- 
cy which  makes  it  drop.  If  it  were  not  for  the  "  temper," 
the  lead  would  be  molded  by  the  sieve,  and  would  form 
little  pencils  instead  of  round  shot.  When  "  BB  "  shot,  for 
instance,  are  to  be  made,  the  lead  is  poured  into  a  pan 
perforated  with  holes  corresponding  to  that  size.  The  lit- 
tle pellets  come  pouring  down  in  a  continuous  shower,  and 
fall  into  a  tank  filled  with  water  on  the  ground  floor.  In 
their  descent  of  two  hundred  feet  they  become  perfect 
spheres,  firm  and  dense,  and  they  are  tolerably  cool  when 
they  strike  the  water,  although  the  swift  concussions 
make  the  tank  foam  and  bubble  as  if  the  water  was  boiling 
furiously.  The  shot  must  fall  in  water,  for  if  they  should 
strike  any  firm  substance  they  would  be  flattened  and 
knocked  out  of  shape.  To  get  the  little  pellets  perfectly 
dry  after  they  have  been  in  the  well,  is  the  most  difficult 
and  troublesome  process  of  the  whole  manufacture.  An 
elevator  with  small  buckets  (very  much  like  those  used  in 
flour  mills)  carries  the  shot  up,  as  fast  as  they  reach  the 
bottom  of  the  well,  and  deposits  them  in  a  box  sixty  feet 
above  the  first  floor.  The  water  drips  from  the  buckets  as  i 
they  go  up,  and  not  much  is  poured  into  the  receiver  1 
above,  although  it  is  intended  to  be  a  sort  of  dripping 
machine.  From  this  receiver  the  shot  runs  down  a  spout 
into  a  drying  pan,  which  greatly  resembles  a  gigantic 
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shoe,  made  of  sheet-iron.    The  pan   rests  at  an   an^^le 
which  permits  the  wet  shot  to  roll  slowly  down  to  the 
chamber  below,  and  the  pellets  become  perfectly  dry  as 
they  pass  over  the  warm  sheet-iron.  {^59) 

Explosives. — A.  P.  Blake  proposes  the  use  of  an  ex- 
plosive compound  consisting   of  nitro-fflyccrine  washed 
with  water,  and  a  solution  of  silicate  of  soda,  and  mixed 
with  other  substances   to   dilute  and  modify  its  action. 
The  substances  used  in  place  of  infusorial  earth  arc  the 
scales  of  fresh-water  fish  mixed  with  carbonate  of  soda, 
and  nitrate  of  soda,  well-burned,  ground,  and  sifted.     Ni- 
trate of  soda,  manganese,  double  carbonate  of  soda,  and 
prepared  sawdust  are  mixed  with  a  solution  of  resin  and 
spirits  of  wine.     The  mixture  is  mixed  in  a  damp  state  with 
tne  prepared  infusorial  earth.    After  the  second  mixture 
is  prepared,  a  third  is  made  by  sprinkling  that  already  ob- 
tained with  a  solution  of  sulphur  or  bicarbonate  of  sul- 
phur, and  then  by  adding  finely-ground  burned  bones  or 
coal.    This  mixture  is  then  further  manipulated  in  other 
rooms.     First,  it  is  mixed  with  bran  and  prepared  sawdust, 
^hich  are  saturated  with  nitro-glycerine.     This  is  repeat- 
ed with  the  hand  until  the  requisite  quantity  of  nitro-gly- 
cerine is  absorbed.    The  explosive  is  formed  into  cart- 
ridges and  carefully  packed.     Other  modifications  of  this 
preparation  are  also  made  up  and  employed. 

Steel  Swords. — Several   swords,  valued  not  only  for 
their  workmanship  and  temper,  but  for  the  circumstances 
Under  which  the  owner  had  become  possessed  of  them, 
had  been  reduced  by  a  fire  to  the  condition  apparently  of 
twisted  pieces  of  hoop  iron.     Thej-  were  sent  to  Birming- 
ham, and  sometime    afterward    returned  in  a  condition 
•'differing  but  little  from  what  they  had  been  before  their 
fiery  ordeal."    The  swords  had  been  hung  upon  the  walls, 
and  afterward,  when   disinterred   from   the   ruins,   were 
"'mere  crumpled  bits  of  burnt  and  rusty  iron."     Messrs. 
Wilkinson  say  that  it  is  often  of  great  importance  that  the 
cuter  scale  left  by  the  fire  should  not  be  removed,  nor  any 
attempt  at  cleaning  the  surface  be  made,  unless  by  expe- 
rienced hands.     In  the  case  of  sword  blades  especially, 
they  find  that  the  minutest  details  of  embossed- ornament 
Can  generally  be  traced  over  the  outer  scale  of  burnt  steel, 
and  may  be  copied  and  restored  unless  obliterated  by  fric- 
tion.   Inlaid  or  damascened  gold-work  on  steel  will  stand 
a  very  high  degree  of  heat  without  being  destroyed,  and 
the  figure  of  the  genuine  Damascus  blades,  being  a  part 
of  the  structure  of  the  metal,  can  be  restored  as  long  as 
*ny  of  the  steel  remains.  ('o6) 


148 


SCIENCE  RECORD. 


ARTIFICIAL  LEATHER. 

X  AVTT-.R  Karchkski.  of  Hclleville,  N.  J.,  has  invented  the 
followiiifr  luiw  luticK- ofvoj^etable  leather,  which  is  com- 
jM)sc(l  ot  a  wtM)  «)t  paper  havinfjf  one  or  both  of  its  surfaces 
cronvcrtcfl  into  vcti^i-lablc  parchment,  dyed  by  a  process 
whicli    ])r<>(hi(H's  an  even  and  perfect  ciitTusion  of  color 
throuj^hont   the  material,  and  then  embossed  to  imitate 
leather.     Thus  pnpared,  the  vegetable   leather  may  be 
used  for  book-bindinj^s,  for  reticules,  pocket-books,  va- 
lises, etc. 

The  ])r  uess  is  as  follows  :  *'I  take  paper  of  any  desired 
thickness  :ind  immerse  it  in  a  weak  solution  of  sulphuric 
acid,  the  thickness  of  the  paper  or  the  sizing  upon  thejpa- 
per  determining  the  strengtn  of  the  acid  solution.  The 
object  beinjLj^  to  reduce  only  the  surface  of  the  paper  to 
pulp  without  dissolving  the  entire  fabric,  so  that  the  re- 
sult will  be  a  pai)i'r  web  retaining  its  fibrous  quality,  but 
inclosed  within  two  films  of  vegetable  parchment. 

"After  the  sui faces  of  the  paper  have  been  reduced, by 
the  action  of  the  acid,  to  a  pulpy  state,  it  is  withdrawn 
from  the  acid-bath  and  lightly  scraped  by  being  drawn 
over  stationary  scrapers  for  the  purpose  of  removing  the 
excess  of  acid,  care  l)eing  taken  not  to  scrape  hard  enough 
to  remove  the  pulp  or  tear  the  sheet.     The  sheet  orwch 
is  then  passed  over  a  series  of  hard,  smooth  rollers,  whi^^ 
compress  and  si)read  the  pulp  evenly  over  the  surfaces  ^^ 
the  wt;b.  thus  producing  a  fabric  smooth   and  glossy  ^^ 
both  sides.     The  fabric  is  then  submitted  to  a  water-bs^"^" 
for  the  purpose  of  diluting  and  partially  washing  out  '^^\ 
sulphuric  acid  in  it,  a  small  quantity  of  acid  being  allovV^. 
to  remain.     After  removal  from  the  water-bath  the  fab^  ^L 
is  then  submitted  to  a  series  of  dye-baths,  more  or  les^ 
number,  according  to  the  depth  of  color  required. 

*'  The  dyes  are  either  alkaline  or  an  alkali  is  added,  if 
cessary.     The  sulphuric  acid  which   1   leave  in  the  fa 
acts  as  a  mordant,  and  the  energy  and  avidity  with  whl 
th(i  alkaline  dves  seiik  the  acid  causes  a  uniform  andco 
plete  dilfusion  of  color  throughout  the  fabric.     The  c 
bonates  <;f  alkali  coml)ine  with  the  acid,  forming  sulpha' 
which  are  not  injurious.     The  fabric  is  then  washed  wc 
water  to  remove  any  sulphates  or  excess  of  coloring  m 
ter  Iving  upon   its  surf.'ices.  and  again  drawn  over 
scrapers  to  nMnove  the  excess  of  water.     It  is  then  pass 
through  a  warm  batn  of  glycerin  or  some  other  softeni 
material,  which,  by  reason  of  the  water  remaining  in 
fabric,  ])enetrates  it  throughout.     It  is  then  carried  to 
drying-cylinders,  over  which  it  is  kept  passing  until 
water  has  been  C(jmpletely  expelled,  care  being  had  no 


TECHNOLOGY.  I49 

to  a  hieh  enough  heat  to  evaporate  the  soften- 
rial.  The  fabric  is  then  passed  through  cold 
rollers  until  it  is  thoroughly  chilled,  and,  being 
nd  upon  a  reel,  is  ready  for  embossing.  Tlie  cni- 
»  effected  in  the  usual  manner  by  subjecting  the 
hot  pressure  from  engraved  rolls. 
;sign  is  to  have  the  fabric  as  much  the  nature  of 
i  possible.  For  this  reason  I  treat  with  acid  only 
lly,  in  order  not  to  destroy  the  fibre  in  the  centre 
ric.  Leather  is  composed  of  an  albuminous  in- 
irface,  fibre,  and  epidermis,  and  paper  treated  by 
ss  is  composed,  likewise,  of  an  insoluble  surface, 

softening  or  gelatinous  matter  within  it. 

it  is  desired  to  convert  only  one  surface  of  the 
)  vegetable  parchment,  leaving  the  balance  libre, 
5S  is  modified  by  substituting  in  place  of  the  acid- 
ler  or  rollers  of  smooth  lead  or  rubber  revolv- 
id,  over  which  the  paper  is  carried,  and  upon 
is  compressed  by  another  roller  or  rollers.  By 
IS  only  one  side  of  the  paper  absorbs  the  acid, 
adei*of  the  process  being  the  same  as  when  both 
e  paper  are  converted  into  vegetable  parchment." 

invention  by  Carl  Augresius,  of  New-York  city, 
1  making  the  sole  of  the  boot  hollow,  to  contain 
.  lamp-wick  extending  to  a  combustion  chamber 
1.  He  says,  by  this  arrangement  persons  expos- 
temperatures  and  suffering  from  cold  feet  are 
)  keep  their  feet  warm  during  all  seasons  of  the 
e  heating  attachment  can  be  applied  to  boots  or 
tny  description. 

)RTABLE  Boats. — Extreme  lightness,  compact- 
indestructibility  are  all  requisites  looked  for  by 
al  tourist,  sportsman,  and  trapper,  in  the  selec- 
boat.  The  boat  invented  and  manufactured  by 
Hegeman,  of  Ballston  Spa,  N.  Y.,  seems  to  us  to 
ie  most  desirable  points.  Constructed  of  a  strong 
ame  of  hickory  or  ash,  secured  by  gun-metal 
J,  it  can  be  quickly  covered  with  a  strong  cotton 
''as,  which  has  been  proved  by  thorough  tests  to 
t  strength,  durability,  and  to  be  perfectly  water- 
''hen  not  in  use,  the  cover  may  be  taken  off,  the 
led  up  and  put  anywhere,  as  the  boat  takes  up 
y  bulk.  Mr.  Hegeman  makes  five  different  sizes, 
;t  to  13  feet  long,  the  first  carrying  conveniently 
n,  the  latter  from  five  to  seven.  The  folding 
g  a  flat-bottomed  one,  allows  it,  from  its  slight 
)f  water,  to  carry  three  people,  and  it  will  not 
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draw  more  than  an  inch.  Its  buoyancy  is  further  increas- 
ed by  cork  fenders  placed  under  the  gunwale.  Prices 
range  from  S75  to  §1 17-  ^^  great  many  of  these  boats  are 
now  in  use,  and  seem  to  have  given  perfect  satisfaction. 

Bonds'  improved  section  boat,  made  at  Cleveland,  Ohio, 
has  attracted  a  great  deal  of  attention. 

We  hear  of  a  new  boat,  to  be  built  on  a  kind  of  lattice 
steel  frame,  which  may  offer  seme  advantages.  It  is  rep- 
resented to  be  exceedingly  light.  (119) 

SELF-LIGHTING  SEA  SIGNAL. 

N.  Holmes  describes  the  use  of  calcium  phosphide  for 
the  production  of  a  brilliant  light  as  a  danger  signal  at 
sea;  phosphorus  and  chalk  are  heated  together  to  a  white 
heat;  when  brought  in  contact  with  water,  spontaneously 
inflammable  phosphoreted  hydrogen  is  evolved,  whilst 
the  material  itself  is  incombustible,  and  is  perfectly  safe 
for  carriage.  To  utilize  this  for  marine  purposes,  the 
material  is  hermetically  sealed  in  a  conical  tin  case,  with  a 
copper  exit  for  the  flame  at  the  top,  an  entrance  for  the 
water  at  the  bottom,  and  a  tip  of  soft  metal<it  the  bottom 
and  top  of  the  cone.  This  conical  case  contai  ns  a  perforat- 
ed tube  running  down  to  the  cone  point,  and  closed  by  a 
soft  metal  tip.  The  inflammable  phosphide  of  calcium  is 
ranged  all  round  this  tube,  and  the  whole  apparatus  will 
float  like  a  buoy  on  water.  To  bring  it  into  use,  the 
soft  metal  tips  are  cut  awav  with  a  knife  which  a  sailor  is 
never  without,  the  case  is  thrown  into  the  sea,  the  water 
ascends  into  the  perforated  tube,  causes  the  phosphide  of 
calcium  to  inflame,  and  the  composition  contained  in  a 
small  case,  say  4  inches  by  6  inches,  will  give  a  fierce 
light  for  three-quarters  of  an  hour,  and  will  burn  for  about 
two  hours. 

Canadian  Ick  Signals. — A  very  beautiful  and  useful 
system  of  ice-signaling  has  been  recently  adopted  by  one 
of  the  Canadian  steamship  lines,  which  promises  to  give 
great  safctj^  and  security  to  passengers  crossing  the  At- 
lantic. The  company  has  issued  to  all  its  commanders  an 
ice  chart  and  tallying  ice  signals,  by  the  use  of  which 
steamers  passing  each  other  can  learn  when  and  where 
dangerous  bergs  and  ice-lields  have  been  encountered. 
The  ice  chart  is  divided  into  degrees  of  longitude  and  half 
degrees  of  latitude,  nearly  making  squares,  each  of  which 
has  a  separate  literal  designation.  This  in  each  section  of 
the  chart  consists  of  two  letters,  representing  two  flags  of 
the  commercial  code,  and  when  the  corresponding  flags 
are  hoisted  by  a  steamer  they  indicate  to  the  passing  ship 
the  exact  position  of  the  ice  met.    The  ensign  hoisted 
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above  the  three,  means  berg  ice,  and  the  Union  Jack,  field 
ice  likely  to  imperil  navigation.  The  flags  are,  of  course, 
only  serviceable  in  the  day  time,  but  at  night  the  ice  sig- 
nals are  made  by  means  of  Colomb's  Chatham  lamp.  The 
whole  system  is  one  of  extreme  simplicity,  both  in  the 
chart  aiid  code,  and  easily  enables  any  steamer,  after  pass- 
ag through  the  ice  track  near  Newfoundland,  to  com- 
municate to  the  steamer  approaching  it  the  precise  place 
of  the  peril,  and,  therefore,  the  imminent  necessity  of  ex- 
treme caution  in  neanng  that  point. 

NEW  PROCESS   FOR    RENDERING   GLASS    HAIL 

AND  FIRE  PROOF. 

The  Salut  Public  of  Lyons  gives  an  account  of  some  ex- 
I      periments  that  have  lately  been  made  with  a  view  to  test- 
ing the  value  of  a  process  invented  by  M.  de  la  Bastie,  a 
I      manufacturer  of  Bcurg,  for  strengthening  glass  so  as  to 
I      render  it  not  only  hail-proof,  but  also  to  resist  the  effects 
of  fire  and  accidents. 

These  experiments  were  carried  out  at  the  railway  sta- 
tion of  the  Pont  d'Ain  at  the  request  of  the  authorities  of 
the  railway  company,  in  order  to  satisfy  them  of  the  value 
of  this  invention,  which  naturally  would  be  of  the  highest 
importance  to  them,  were  it  possible  to  render  less  liable 
to  breakage  the  glass  roofs,  the  repairs  of  which  form  a 
serious  item  in  the  expenditure  of  railway  companies. 

A  sheet  of  glass  6  millimetres  in  thickness,  held  in  a 
wooden  frame,  was  placed  on  the  floor  of  the  room,  and  a 
hrass  ball  weighing  100  grammes  was  let  fall  on  it,  from  a 
height  which  was  gradually  increased  until  the  glass  was 
broken  by  the  shock.  It  was  found  that  falling  from  a 
height  of  24  centimetres  the  glass  was  shattered  by  the 
half. 

A  sheet  of  glass  only  half  the  thickness  (namely,  3 
millimetres),  but  which  had  been  prepared  by  the  new 
process,  was  then  placed  in  the  frame,  and  the  same 
weight  was  allowed  to  fall  upon  it,  gradually  increasing 
the  height,  but  without  any  effect  even  when  dropped 
from  the  ceiling  of  the  room. 

The  experiment  was  next  continued  out  of  doors,  and  it 
was  not  until  the  weight  had  been  dropped  from  a  height 
of  5.75  centimetres,  that  the  plate  of  glass  was  broken. 
I^ropped  on  the  ground,  a  sheet  of  the  prepared  glass 
rebounded  slightly,  and  with  a  sound  similar  to  that  of 
'^etal  when  thrown  down. 

Another  experiment  was  made  with  a  view  to  test  its 
resistance  to  fire.  A  piece  of  common  glass  was  held  in 
the  flame  of  a  lamp,  and  at  the  end  of  24  seconds  it  snap- 
ped in  two.  The  same  was  repeated  with  a  slip  of  the 
prepared  glass,  but  the  flame  had  no  effect  upon  it ;  and 
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even  after  pluncfing-  the  heated  glass  suddenly  into  cold 
wiiter  the  ghiss  was  not  broken.  The  importance  of  such 
an  invention  may  easily  be  imagined,  and  its  application 
in  an  endless  variety  of  ways  will  readily  suggest  them- 
selves, not  only  t<j  engineers,  builders,  etc.,  but  to  persons 
engaged  in  almost  every  class  of  trade.  The  agent  of  M. 
Hastie  lately  exhibited  specimens  of  glass  at  the  office  of 
the  Scientific  American,  New-York,  and  subjected  the  same 
successful h'  to  many  of  the  remarkable  tests  above  men- 
tioned. The  process  of  treating  the  glass  has  not  yet  been 
made  public. 

MANGANESE  IN  GLASS-MAKING. 

Manoaxivsk  imparts  to  glass  a  violet  color,  iron  a 
grenish-yellow  color.  By  giving  up  part  of  its  oxygen  to 
the  iron,  the  manganese  peroxide  aestroys  the  blue  ele- 
ment of  the  greenish  tint,  and  only  tfie  yellow  is  left, 
while  at  the  same  time,  by  the  loss  of  oxygen,  the  violet 
of  the  manganese  is  weakened.  But  yellow  is  comple- 
mentary to  violet,  since  violet  is  composed  of  red  and 
blue :  hence  the  glass  becomes  colorless.  This  is  easily 
proved  by  placing  a  yellow  glass  plate  upon  a  violet  one. 
Objects  viewed  through  the  two  are  seen  in  their  natural 
colors.  Bodies  containing  carbon  act  in  the  same  way  as 
iron  protoxide ;  hence  the  manganese  peroxide  is  not  ad- 
ded to  the  glass  till  the  other  ingredients  have  been  melt- 
ed together,  in  order  to  avoid  the  action  of  the  fuel, 
smoke,  etc.,  upon  it.  When  too  much  manganese  perox- 
ide has  been  added,  it  is  only  necessary  to  dip  a  wooden 
pole  into  the  pot  containing  the  melted  glass,  to  remove 
the  color.  As  a  matter  of  fact,  the  manganese  is  always 
added  in  slight  excess,  because,  in  the  processes  of  anneal- 
ing, etc.,  some  oxygen  is  lost.  To  fix  the  violet  color,  it  is 
necessary  to  add  some  potassium  or  sodium  nitrate  to 
supply  the  loss  of  oxygen. 

GLASS  COLORED  WITH  GOLD. 

The  color  produced  in  glass  by  gold  depends  on  the 
temperature  to  which  the  glass  is  subjected,  and  the  ma- 
terial of  the  mold  into  which  it  is  cast.  Low  tempera- 
tures produce  a  bluish  color,  or  even  render  it  colorless; 
on  heating,  a  brilliant  crimson  is  again  produced. 

Phosphorus  Bronze.— Some  of  the  brands  will  bear  a 
considerably  greater  breaking  strain  than  steel  itself.  It 
appears,  also,  to  be  suitable  for  sheathing  ships,  since, 
when  immersed  in  sea  water,  it  loses  scarcely  more  than 
one-third  as  much  as  is  lost  by  the  best  sheet  copper. 
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THIN  MICROSCOPIC  GLASS  COVERS. 

Mr.  G.   J.  BURCH,  who  is  the  author,  says :     *•  Take  a 
piece  of  glass  tube  of  about  \  inch  bore,  seal  up  the  end 
with  thcT)low-pipe,  and  continue  the  heat  until  the  ^lass 
is  so  soft  that  it  will  fall  out  of  shaj)e,  unless  you   keep 
turning  it  round  ;  retmrve  it  from  the  Jlanu\  and  blow  into 
it  with  all  your  strength.     It  will  be  seen  to  swell  at  first 
slowly,  and  then  suddenly  to  a  large  bubble  of  very  thin 
glass.    Supposing  the  tune  to  have  been  sealed  up  with 
as  little  glass  as  possible,  it  may  be  blown  out  to  about  4 
inches  in  diameter.     When  cold,  break  it  up,  and  cut  the 
pieces  to  shape  with  a*  writing  diamond.'    The  glass  in 
this  state  is  of^course  convexo-concave  ;  practically,  this  is 
of  little  consequence  unless  the  objects  are  to  be  mount- 
ed dry,  when  it  is  liable  to  be  broken.     In  order  to  flatten 
it,  place  a  piece  of  thin  glass  on  a  perfectly  Hat  iiiece  of 
platinum  foil,  and  depress  it  for  a  moment  into  the  Hun- 
sen  flame;  as  soon  as  it  is  red  hot,  it  will  sink  down  to 
the  flat  foil.    This  also  has  the  effect  of  annealing  it.     On 
measuring  a  piece  of  this  glass  with  the  micrometer,  I  found 
ittobe=T5Vi^  inch=.ooo4  inch.      In  the  Monthly  Micros- 
copical Journal,  vol.  viii.,  page  270,    Dr.    Royston-Pigott 
says:  'The  thinnest  glass  in  my  possession  measures  2J 
thousandths.'     Now  2|  thousandths  =  .0022.  and  :  %l\\  = 
S-S'   So  that  his  thinnest  glass  is  5J  times  the  thickness 
of  mine." 

Gold-colored  Glass  — Pagaud  states  that  glass  is 
often  colored  rose  and  red  by  means  of  gold.  This  is  cast 
into  thin  plates,  and  these  are  used  by  the  blower  to  give 
a  superficial  coloration  to  the  work  in  hand  wherever  re- 
quisite. Very  different  tints  are  sometimes  produced  from 
one  and  the  same  piece  of  glass,  varying  from  an  almost 
colorless  rose  to  an  almost  black  red.  This  is  chiefly  due 
to  the  varying  temperatures  of  the  fluxing  furnace  and  of 
the  mold  mto  which  the  glass  is  placed.  The  lower  the 
temperature  of  both  of  these,  the  lighter  is  the  tint.  Oc- 
casionally, the  plates  produced  in  the  first  instance,  are 
hlue  or  colorless,  but  acquire  their  proper  tint  on  reheat- 
ing ;  hence,  in  all  probability,  this  coloring  matter  is  nei- 
ther a  salt  nor  an  oxide,  but  is  simply  finely  divided  me- 
tallic gold.  Frequently  the  red  plates  contain  specks  of 
yellow  metallic  gold,  forming  a  sort  of  avanturine.     (22) 

^Vater-proof  Silk-paper. — R.  Jacobson  prepares  this 
°J  floating  silk-paper  for  a  short  time  in  an  aqueous  solu- 
tion of  shellac  in  borax,  and  then  drying  in  the  air.  By 
the  addition  of  aniline  dye-stuffs  to  the  borax  liquor,  any 
"quid  tint  can  be  given  to  the  paper.  (36) 
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USE  OF  SOLUBLE  GLASS  IN  PAINTING. 

Feichtingek  states  that  the  palace  at  Munich  is  deco- 
rated with  paintings,  in  the  preparations  of  which  alkaline 
silicates  have  been  used,  and  some  of  which  have  been  in 
existence  for  some  time.  The  alkaline  silicate  liquor  used 
has  the  specific  gravity  of  1.12,  is  opalescent,  and  on  stand- 
ing forms  a  deposit  of  carbonate  of  lime  ;  it  leaves  on 
evaporation  14.54  per  cent  of  residue,  composed  of — 

Silica 9.X8 

Pulash 3.56 

Soda x.z^ 

Sulphate  of  potash 0.60 

Chloride  of  sodium traces. 

Carbonate  of  lime traces. 


14-54 

The  colors  used  are  white  (mixtures  of  27-36  parts  oxide 
of  zinc  and  64-73  parts  sulphate  of  hTxxxxsim),  yellow,  reddish 
brown,  and  dark  bro7vn,  these  last  being  calcareous  ochres; 
and  black  (mixture  of  lampblack  and  maganese).  They  are 
made  up  into  thick  parts  with  a  silicate  solution  contain- 
ing— 

Silica 51-79 

Potash 39-05 

Soda 9.16 

Z00.00 

The  surface  on  which  these  colors  are  applied  is  a  cal- 
careous HK^rtar.  exposed  to  the  air  for  a  long  time. 

The  vSocictc  de  la  Vieille  Montague  prepare  a  silicate- 
paint  of  a  yellowish  white,  containing — 

Oxide  of  zinc Sa-TO 

C  )xide  of  iron 3.25 

Carbonate  of  lime 22.1a 

Sand 2t  85 

99.92 

This  is  mixed  with  a  silicate  solution,  leaving  behind  27.2 
of  residue,  containing — 

Silica 67-05 

Potash 29.40 

Soda 3.55 

X00.00 

Apparently  the  coloring  matter  in  this  case  is  a  partial- 
ly-calcined natural  calamine.  (36) 

FUSIBLE  COLORS  FOR  PORCELAIN.  ETC. 

The  following  composition  is  recommended  for  the 
printing-oil  for  printing  cither  under  or  on  the  surface  of 
the  glaze:  100  grammes  of  red-lead,  18  ounces  of  linseed 
oil,  12  ounces  of  rape  oil,  80  grammes  of  Stockholm  tar, 
and  150  grammes  of  colophony. 

If  it  is  to  be  used  under  the  glaze,  this  mixture  must  be 
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bo/Jed  at  least  3i  to  4  hours,  and  as  slowly  as  possible. 
To  ascertain  if  it  is  sufficiently  boiled,  a  drop  of  the  mix- 
ture is  let  fall  on  a  piece  of  glass,  when,  on  cooling,  if 
touched  with  the  finger,  it  will  allow  itself  to  be  drawn 
out  in  a  fine,  thread-like  filament.    To  be  used  upon  the 
gJaze,  a  boiling  for  only  two  hours  will  suffice. 

Over  the  printed  object  a  thin  layer  of  copal  varnish  is 
spread,  which  is  again  removed,  alter  the  impression  is 
sufficiently  drj',  by  means  of  alcohol.  (36) 

CEMENTT  FOR  PORCELAIN. 

A  QUANTITY  of  milk  is  coagulated  by  means  of  acetic 
acid,  so  that  a  thick  precipitate  of  casein  is  formed.  After 
washing  this  several  times  with  water,  it  is  dissolved  in  a 
cold  saturated  solution  of  borax.  A  thick  but  perfectly 
clear  solution  is  obtained,  which  possesses  great  adhesive 
power,  and  is  quite  colorless.  In  these  respects  it  excels 
gum-arabic.  To  this  adhesive  mixture  finely-powdered 
quicklime  is  added.  The  broken  ware  is  well  rubbed  over 
with  cement,  tightly  bound  up,  and  dried  by  a  gentle  heat. 

PAINTING  OF  MACHINERY,  ETC. 

Some  machines — notably  those  connected  with  agricul- 
ture— are  painted  in  execrably  bad  taste,  with  fj^laring,  ill- 
contrasted  colors.  The  following  hints  on  tliis  subject 
will  be  worthy  of  perusal  :  Avoid  blazing  contrasts  of  co- 
lor, such  as  bright  red,  next  bright  green  or  bright  blue, 
next  bright  yellow;  such  contrasts  are  not  iiarmonious. 
Let  one  of  the  two  colors  always  be  subservient  to  the 
other.  It  is  not  so  much  what  color  a  material  is,  but 
how  that  color  is  made  to  appear.  It  is  necessary  to  bear 
in  mind  that  all  colors  have  their  complenicntaries,  which 
add  to  or  detract  from  the  beauty  of  the  adjoining  colors, 
according  to  what  they  may  be.  Thus,  the  complementa- 
ries  of  red  are  green  ;  of  blue  are  orange  ;  of  yellow  are 
violet.  If  you  cut  out  pieces  of  gray  paper  in  an  orna- 
mental form,  and  stick  a  piece  on  eacn  of  the  three  colors 
I  have  named,  you  will  find  in  a  shaded  light  the  gray  will 
be  fully  tinted  by  the  complementarics  of  these  colors. 
But  you  can  not  lay  down  precise  rules.  An  experienced 
artist  can  bring  any  two  colors  together  by  properly  mo- 
dulating them.  I  will  suggest  a  few  contrasts  :  i.  Black 
and  warm  brown.  2.  Violet  and  pale  green.  3.  Violet 
and  light  rose  color.  4.  Deep  blue  and  golden  brown. 
J.  Chocolate  and  bright  blue.  6.  Deep  red  and  gray.  7. 
Maroon  and  warm  green.  8.  Deep  blue  and  pink.  9. 
Chocolate  and  pea-green.  10.  Maroon  and  deep  blue. 
II.  Claret  and  buff.     12.  Black  and  warm  green. 
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Chinese  Lacquer. — The  varnish,  which  gives  so  muc/r 
lustre   to   wood-work   of  all   kinds,  is   simply  a   resin  of 
rather  reddish  color,  extracted  by  incision  from  a  tree 
indig^enous  to  some  provinces  of  China  and  Japan. 

The  mode  of  preparing  and  employing  the  varnish  ob- 
tained from  this  resin  is  as  follows:  The  first  operation  con- 
sists in  rem<jv'ing  from  the  juice  of  the  tree  all  the  water,      j 
and  Un  this  purpose  it  is  exposed  to  the  sun  for  two  or       j 
three  hours,  being  stirred  all  the  time  with  a  wooden  spa-       j 
tula.     Without  the  evaporation  thus  caused,  the  varnish       \ 
would  not   possess   its  beautiful  transparency.    Certain       j 
substances  are  added  to  produce  the  varieties  of  varnish       \ 
known  in  Chinese    industr\'^ ;  thus,  to  produce  the  fine 
ordinary  varnish,  pig's  gall  and  Roman  vitriol  dissolved 
in  a  little  water;  to  produce  the  fine  black  Japanese  var- 
nish,  ni    which    the    Chinese   remained    lon^    ignorant, 
powdered  hartshorn,  charcoal,  or  ivory  black  is  mixed  in 
certain  pnjportions  with  tea  oil,  and  added  to  the  resinous 
liquid. 

The  design  is  sketched  on  the  varnished  wood  with  a 
brush  and  white  lead  ;  a  very  fine  steel  point  is  then  pass- 
ed over  the  outlines  'so  as  to  trace  out  all  the  details. 
More  often,  however,  the  design  is  first  sketched  with  pen- 
cil on  j)aper,  and  finished  with  Indian  ink.  These  latter 
designs  are  then  carefully  brushed  over  with  orpiment 
dissolved  in  water,  and  are  immediately  applied  to  the 
varnished  wood,  the  hand  being  passed  over  the  paper,  so 
that  all  the  parts  of  the  design  are  transferred  to  the 
wood.  When  the  paper  has  been  taken  off",  all  the  lines 
are  retouched  with  orpiment  or  vermilion  in  gum  water, 
which  fixes  the  design  firmly  on  the  lacquer,  and  then 
with  varnish  mixed  with  a  little  camphor,  which  renders 
it  more  liquid  ;  and  this,  when  dry,  is  ready  to  receive  the 
shell  gold  in  powder,  applied  by  means  of  a  puff  or  dab- 
ber,  over  the  whole  of  the  design  ;  the  surface  is  then 
lightly  wiped  or  rubbed,  when  every  line  of  the  original 
design  becomes  brilliant. 

When  it  is  desired  to  bring  portions  of  the  design  into 
relief,  such  as  the  inequality  of  the  trunks  of  trees,  the 
nerves  and  veins  of  plants,  etc.,  the  camphor  varnish  is 
applied  over  the  gold,  and  the  gold  again  over  that,  often 
many  times,  until  the  desired  relief  is  obtained.  All  the 
important  lines  of  the  design,  the  eyes,  lips,  etc..  of 
figures,  the  folds  of  drapery,  and  all  the  ornamental  for- 
tions  of  the  work,  are  touched  up  carefully  with  the  brush. 

The  lacquered  work  of  Japan  excels  that  of  China,  part- 
ly because  of  the  superioV  transparency  of  the  Japanese 
varnish,  which  is  as  lim])id  as  the  purest  water,  while  that 
of  the  Chinese  has  always  a  yellow  tinge ;  and  partly  be- 
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cause  of  the  climate,  the  production  of  the  best  varnish 
requiring  a  soft,  fresh,  humid,  and  cahii  atmosphere  ;  that 
of  China  is  rarely  temi>erate,  almost  always  hot  or  cold, 
and  charfired  with  dust  and  salts,  while  Japan,  being  sur- 
rounded by  the  sea,  has  just  the  sort  of  air  to  dry  varnish 
without  causing  it  to  become  wrinkled  or  discolored. 

White  lacquer  is  made  by  mixing  silver  leaf,  carefully 
divided,  with  the  ordinary  varnish  ;  red  lacquer  by  the 
mixture  of  mineral  cinnabar  or  carthanum  flowers  ;  yellow 
lacquer  with  the  addition  of  orpiment  only ;  green  is 
produced  by  a  mixture  of  orpiment  and  mdigo;  and 
violet  lacquer  by  the  addition  to  the  varnish  of  a  certain 
mineral  of  that  color,  reduced  to  an  impalpable  powder. 
The  older  the  j^rticles  varnished  with  the  above,  the  more 
brilliant  and  beautiful  are  the  colors. 

The  perfection  of  Chinese  and  Japanese  lacquer- work 
does  not  depend  solely  on  the  excellence  of  the  varnish, 
or  the  careful  preparation  of  the  various  colors,  for  the 
application  of^the  lacquer  demands  the  most  elaborate 
pains.  In  the  first  place,  the  surface  of  the  wood  to  be 
lacquered  is  prepared  with  the  greatest  care  ;  >vhen  neces- 
sary the  joints  are  filled  in  with  fine  tow  and  then  covered 
with  thin  strips  of  silk  or  paper.  The  surface  is  then 
dressed  with  an  oil  obtained  from  a  certain  tree  which 
grows  on  the  mountains  and  highlands  of  China ;  when  the 
oil  is  perfectly  dry,  the  varnish  is  applied.  With  two  or 
three  coats  01  varnish,  its  transparency  is  so  great  that  all 
the  veins  and  marks  of  the  wood  are  perfectly  distinct ;  to 
disguise  the  wood  entirely,  many  more  coats  have  to  be 
™  on,  and  finally,  the  surface  is  made  as  smooth  and 
brilliant  as  glass. 

It  is  on  such  a  surface  that  the  gold  and  silver  orna- 
mentation is  effected,  and  the  whole,  when  finished,  is 
preserved  by  a  light  coating  of  the  varnish. 

Another  kind  of  lacquer  is  produced  by  covering  the 
surface  of  the  wood  with  a  composition  made  of  paper, 
tow,  lime,  and  some  other  materials.  This  is  laid  on  in 
the  form  of  paste,  and  produces  a  solid  and  uniform 
ground,  with  which  the  lacquer  amalgamates. 

The  lacquer  and  varnish  are  laid  on  with  flat  brushes 
^ith  excessively  fine  hairs,  at  first  in  all  directions,  but 
equally;  afterwards  lightly  and  in  one  direction,  each  coat 
^in^  allowed  to  dr}^  perfectly  before  another  is  laid  on. 
^0  single  coat  exceeds  the  thickness  of  the  thinnest  pa- 
P^r,  otherwise  irregularities  would  be  produced  which 
could  not  afterwards  be  corrected. 

The  workshops  in  which  lacquered  work  is  produced  arc 
closed  in  the  most  careful  manner,  in  order  to  pievent  the 
possibility  of  dust,  the  men   even   taking  off  all  their 
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TESTS   FOR   BLUE,  YELLOW.    RED,   GREEN,  AND 

VIOLET  DYESTUFFS. 

F.  VoiiL  gives  the  following  tests  to  be  successively 
applied  : 

I.  Blue,  (i.)  Citric  acid  or  diluted  hydrochloric  acid 
changes  the  color  to  red  or  orange.  Campeachy-wood  blue, 

(2)  No  change  with  citric  acid,  nor  with  a  solution  of 
bleaching  powder Prussian  blue, 

(3.)  Bleached  with  bleaching  powder,  also  with  caustic 
soda Aniline  blue. 

(4.)  No  change  with  caustic  soda  .  .        .  Indigo. 

Canipeachy-wood  blue  is  reddened  by  acids  and  restored 
by  alkalies ;  on  incineration  a  white  or  grayish  ash  is  left,  if 
alumina  be  the  mordant,  gray  if  copper.  Prussian  blue 
gives  ferric  oxide  on  incineration.  No  ash  (save  that  due 
to  the  fabric)  is  left  with  aniline  blue  or  indigo ;  the 
former  can  be  extracted  with  alcohol. 

II.  Yellow,  (i.)  A  slightly  acid  solution  of  ferrocyanide 
of  potassium  gives  a  blue  tint     .      .    Rust  or  oxide  of  iron. 

(2.)  Solution  of  potassium  cyanide  gives  a  blood  red. 

Picric  acid. 

(3.)  Boiling  solution  of  soap  (0.5  per  cent  of  soap) gives 
a  reddish  brown  coloration,  restored  by  acids  .    Turmeric. 

(4.)  Do.,  gives  a  very  dark  coloration     .         Yellow  wood. 

(5.)  Decolorized  by  boiling  sulphuric  acid      ,         Gaude. 

(6.)  Not  decolorized  by  sulphuric  acid;  changed  to 
orange  with  boiling  tin  salts        .        .         Grains  of  Persia. 

(7.)  Do.,  no  change  with  do.     .         .         .  Quercitron. 

(8.)  Changed  to  bluish  green  by  sulphuric  acid.  Annatto, 

Annatto  is  not  decolorized  by  chlorine. 

III.  Red.  (I.)  Boiling  soap  decolorizes,  color  not  restor- 
ed by  lemon  juice  .  .         .        .         .         Carthamus. 

(2.)  Do.,  color  restored  by  lemon  jnice,  but  not  so 
deep Aniline  red. 

(3.)  Do.,  color  becomes  reddish  yellow  or  pure  yellow 
with  lemon  juice       .         .        .        Cochineal  ox  Br azil-mfood. 

C4.)  No  change  with  boiling  soap,  ammonia,  lemon  juice, 
and  tin  salts  with  diluted  hydrochloric  acid     .        Madder. 

Strong  sulphuric  acid  changes  the  color  of  goods  dyed 
with  Brazil-wood,  to  a  cherry  red;  with  cochineal,  to  a 
yellow  orange. 

W.  Green.  Three  sorts  of  color  are  in  use,  viz.,  those 
due  to  a  mixture  of  a  blue  and  a  yellow,  aldehyde  green, 
and  iodine  green  :  of  the  first  class,  indigo  and  picric  acid, 
or  other  yellow  dyes ;  Prussian  blue  and  picric  acid,  or 
other  yellow  dyestiiffs  ;  and  aniline  blue  and  picric  acid,  or 
other  yellow  dyestuffs,  form  the  cheap  varieties. 
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If  alcohol  dissolve  out  a  green  color,  aniline  blue  and  a 
yellow  soluble  in  alcohol  are  present  (aniline  greens  being 
absent) ;  heat  on  the  water  bath  for  some  minutes  with  95 
per  cent  alcohol. 

(A.)  The  alcohol  becomes  yellow,  the  fabric  remaining 
blue;  the  blue  color  is  indigo  or  Prussian  blue  *  extract 
all  the  color  that  alcohol  will  take  out,  and  test  the  fabric 
with  bleaching  powder. 

Indigo  is  bleached,   Prussian    blue    unchanged ;     the 

yellow  dyestuff  extracted  by  the  alcohol  is  tested  as  above. 

(B.)  Tne  alcohol  becomes  green,  the  fabric  remaining 

green,  but  paler. 

(i.)  Boil  with  dilute  hydrochloric  acid  ;  the  tint  becomes 

rose  or  lilac loiiine  i^nrft. 

(2.)  Do.,    fabric    decolorized    or  changed    to    yellow 

Aldt  '/t  vde  ^recn . 

(3,)  Do.,  the  liquid  becomes  yellow,  while   the    fabric 

becomes  blue        .         .        Aniline  bhie  and  a  yellow  dye. 

The  yellow  dyestuff  in  this  case   is  characterized   as 

above. 

V.  Violet,  (i.)  Bleaching  powder  no  result    .    Alkanet, 

(2.)  Bleaching  powder  bleaches  the  tint;  lemon  juice 
brightens  the  tint     .        .        Iodine  violet  or  Aniline  violet. 

(3-)  Bleaching  powder  bleaches  the  tint ;  lemon  juice 
changes  to  red  or  yellow. 

Madder  violet^  Arehily  cochineal^  Campeachy  violet. 

With  madder,  bleaching  powder  yields  a  yellow  tint, 
with  cochineal  the  color  is  quite  destroyed  ;  the  bleached 
fabric  becomes  blue,  after  washing  with  ferrocyanide  of 
potassium,  from  the  iron  mordant  in  these  two  caso«. 
With  campeachy  violet,  milk  of  lime  first  changes  to  gray 
^d  finally  renders  nearly  colorless,  whilst  with  archil  it 
produces  a  blue  violet. 

Hydrochloric  acid  diluted  with  three  volumes  of  water 
changes  ordinary  aniline  violet  to  a  blue  violet,  becoming 
reddish  after  washing,  and  converts  iodine  violet  into 
*  greenish  shade,  becoming  pale  lilac  or  gray  after 
washing. 

On  incineration,  ashes  containing  iron  indicate  madder 
or  cochineal  (iron  mordant);  white  ashes  archil  or  cam- 
peachy-wood  ;  no  ashes  save  those  due  to  the  fabric,  ani- 
hne  violets.  \2.i) 

Cotton  Blue  wiTirour  Mordant. — Bleached  cotton 
blue  should  be  used,  being  passed  through  a  dilute  alka- 
"ne  solution  before  use.  The  dyeing  should  be  begun 
jold,  the  temperature  being  slowly  increased  to  40'^  R. ;  15 
to  20  grammes  will  dye  a  kilog.  of  goods.  Silk  may  be 
°y^  in  the  same  way. 
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BRONZING  ON  COPPER. 

Tea-urxs  and  similar  articles  are  often  desired  of  a 
brownish  bronze  color.  To  effect  this,  the  article  must  t>e 
taken  to  pieces,  and  all  solder,  etc.,  removed  byfirine  and 
rubbing  with  tow.  The  article  must  then  be  **  pickled," 
by  beinjr  painted  over  with  spirits  of  salt  applied  with  a 
tow-brush,  and  then  scoured  with  a  fine  coke-dust  until 
quite  clean.  It  is  then  to  be  well  rinsed  in  clean  water, 
the  outside  being  immediately  afterward  smeared  over  with 
thick  paste  of  whiting.  The  outside  must  now  be  tinned 
with  bar-tin  and  sal-ammoniac.  The  outside  only  must 
now  be  pickled  in  spirits  of  salt,  mixed  with  its  owD 
w^eight  of  water,  again  well  rinsed,  and  scoured  with  very 
fine  sand  and  water,  until  the  surface  is  perfectly  clean  and 
bright,  taking  care,  as  far  as  possible,  to  rub  only  in  one 
direction.  The  article  being  again  rinsed,  is  beaten  with 
a  wire  brush,  and  dried  in  hot  sawdust. 

Having  chosen  some  moderately  fine  crocus  powder,  of 
a  full,  but  not  too  dark  tint,  the  operator  proceeds  to  make 
it  up  into  a  cream  with  water.  This  is  to  be  brushed  over 
the  article  with  a  stiff  brush,  the  article  being  held  by  a 
cloth  to  prevent  the  perspiration  staining  it.  A  good, 
clear  coke  fire  must  now  be  at  hand,  through  which  a 
blast  can  be  blown  at  will.  All  the  sulphur  having  burn- 
ed off  the  coke,  the  article  is  held  over  the  fire,  having 
previously  brushed  off  all  the  crocus.  Again  the  crocus 
cream  is  to  be  applied  with  a  good  wide  brush,  so  as  not 
to  run,  and,  holding  the  article  by  the  tongs,  it  must  be 
held  over  the  clear  blast  until  quite  dry.  A  piece  of  glas- 
sy coal,  about  as  big  as  a  filbert,  is  now  to  be  thrown  on 
the  fire,  and  the  article  turned  continuously  in  the  rising 
smoke,  until  it  is  quite  black.  It  is  now  removed  from 
over  the  fire,  until  this  latter  burns  again  perfectly  clear 
and  smokeless,  when  the  article  is  once  more  to  be  held 
over  the  blast  until  all  the  smoke  is  burnt  off.  When  cold, 
the  crocus  is  brushed  off,  and  the  crocusing,  smoking, 
and  burning  operations,  repeated  until  the  desired  tone  is 
obtained.  The  usual  way  of  finishing  off,  is  to  hammer 
up  with  bright  hammers  shaped  to  parts,  the  back  being 
sustained  by  leather  or  lasting-covered  tools. 

DRYER  FOR  OIL-COLORS  AND  VARNLSH. 

Twelve  parts  of  shellac  and  four  parts  of  borax  are 
heated  in  a  copper  vessel,  with  Soto  loo  parts  water,  when 
after  the  excess  has  become  homogeneous,  the  vessel  is 
closed,  and  its  contents,  when  cold,  are  poured  into  flasks, 
which  are  kept  closely  corked. 

This  solution  may  be  used  as  a  quick-drying  varnish , 
when  mixed  in  equal  weights  with  oil  colors,  it  causes 
them  to  dry  quickly. 
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TREATMENT  AND  PRESERVATION  OF  LITMUS. 

The  violet  assumed  by  litmus  in  the  titration  of  solu- 
tions which  do  not  contain  carbonates,  says  F.  Mohr,  is 
dne  to  the  carbonic  acid  contained  in  the  litmus  itself.     If 
this  be  expelled  by  acidifying  with  dilute  sulphuric  acid 
and  then  boiling  for  sometime,  the  litmus,  after  treatment 
with  baryta  water,  changes  from  blue  to  red  without  any 
intennediate  violet.     In  titrations  with  litmus,  if  the  final 
coloristobe  blue,  blue  litmus  should  be  added  first;  if 
red,  the  red  solution  must  be  used.     In  this  way  all  errors 
arising  from  the  iitmus  itself  may  be  avoided. 

The  coloring  matter  of  litmus,  when  purified  as  much 
aspossible,  may,  says  J.  Martenson,  be  kept  for  an  indefi- 
nite period  in  glycerin.  Litmus  is  treated  with  hot  water, 
and  the  solution,  after  concentration,  is  mixed  with  a  suili- 
cient  quantity  of  alcohol  (of  80 per  cent)  to  precipitate  the 
coloring  matter.  After  standing  for  20  hours  the  alcohol 
is  pourech  off,  and  carries  with  it  a  dirty  blue  foreign  sub- 
stance which  frequently  occurs  in  litmus,  and  is  not  alter- 
ed" by  acids.  The  sediment  is  treated  with  hot  water, 
which  dissolves  it  on  account  of  the  potassium  carbonate 
which  is  present.  To  remove  this  carbonate,  sulphuric 
acid  is  adoed  till  the  liquid  assumes  a  faint  wine-red  tint ; 
it  is  then  heated  to  boiling  for  a  few  minutes,  and  again 
rendered  blue  by  the  addition  of  a  few  drops  of  lime-water. 
After  the  lapse  of  24  hours  the  liquid  is  filtered  and  evapo- 
rated to  a  syrup,  and  left  all  night  in  a  cool  place,  when 
the  potassium  sulphate  cr^^stallizcs  out  in  the  form  of  a 
cnist.  It  is  then  filtered  through  moist  loose  cotton,  mix- 
ed with  glycerin,  and  carefully  preserved  from  damp. 

(32) 

Chromic  Acid  as  a  Dye.— E.  Jacquemin  finds  that 
chromic  acid  can  combine  with  silk  and  wool,  giving  a 
yellow  compound  that  resists  washing  and  soaping.  The 
^<X)1  is  first  passed  through  a  bath  of  carbonate  of  soda  at 
^  C.,  containing  about  one-fifth  as  much  carbonate  as 
there  is  used  of  wool ;  it  is  then  washed  and  introduced 
into  the  following  bath  (per  kilog.  of  wool) : 

Bichromate 60  grammes. 

Sulphuric  acid  at  66**  B 60        '" 

Water 40-50  litres. 

^or  light  straw  yellow,  the  wool  is  kept  in  for  a  few  miti- 
J^tes  at  30°  C.  ;  for  darker  shades,  twenty  minutes  at  a 
temperature  not  above  60°  is  requiied.  Wool  thus  pre- 
pared takes  up  aniline  and  other  colors,  with  more  or  less 
"modification  of  the  shades,  according  to  circumstances. 

(4) 
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SUMACH  EXTRACT. 

Instead  of  sumach,  the  extract  of  this  coloring  Tiatter 
has  of  late  been  used,  and  has  rapidly  gained  ground  in 
importance.  It  is  prepared  by  boiling  the  sumach  with 
water,  and  careful  evaporation  on  the  water-bath,  usually 
with  the  aid  of  the  vacuum  apparatus.  It  comes  into  the 
trade  as  a  thic'c  syrup,  having  a  pure  astringent  taste,  and 
without  the  slightest  admixture  of  acid.  As  is  known,  the 
tannic  acid  in  the  ordinary  sumach  extracts  quickly  oxi- 
dizes to  gallic  acid,  and  thus  sumach  decoctions  very  soon 
become  acid  and  unusable.  The  sumach  extract,  how- 
ever, will  keep  for  a  long  time  free  from  acidity.  This  re- 
markable circumstance  is  attributed  to  the  high  state  of 
concentration  of  the  extract.  To  be  ready  lor  use,  it 
merely  requires  to  be  diluted  with  hot  water. 

For  the  treatment  of  ordinary  cotton-yarn,  leaf-sumach 
will  probably  still  hold  its  ground,  the  extract  being  too 
dear  for  the  purpose  ;  but  in  the  dyeing  of  calico  and 
wool,  the  hig^her  price  of  the  extract  will  not  be  consider- 
ed an  objection,  when  weighed  against  the  many  inconve- 
niences attending  the  use  of  ordinary  sumach.  (36) 

NEW  COLORING  MATTERS. 

If  wood,  horn,  bran,  starch,  moss,  shreds  of  wool  or  pa- 
per, bark,  aloes,  etc.,  be  heated  with  caustic  soda-water  and 
sulphur  under  pressure,  at  250''  to  300'',  sodium  sulphide 
is  produced,  which  acts  on  the  organic  matter,  liberating 
hydrogen  sulphide.  A  black  hygroscopic  mass  is  obtain- 
ed, soluble  in  water,  with  a  green  color.  Cloth  can  be 
dyed  with  it,  without  the  use  of  a  mordant.  All  shades, 
from  a  greyish  lilac  to  deep  brown,  can  be  produced. 

(36) 

Lilac  for  Cotpons. — Sauvage  gives  the  following  re- 
cipe :  Fifty  kilogs.  of  goods  are  passed  through  an  indigo 
bath,  washed,  treated  with  a  weak  tannin  bath,  and  finally 
passed  through  a  bath  containing  1.5  kilogs.  of  bichro- 
mate. After  washing,  the  goods  are  allowed  to  remain  in 
a  bath  made  from  7.5  kilogs.  of  sandalwood  and  3.5  kilogs. 
of  logwood  for  an  hour  in  the  cold,  after  which  the  bath  is 
heated  to  boiling  for  an  hour.  They  are  then  taken  out, 
whilst  4  kilogs.  of  alum  and  4  litres  of  hydrochloric  acid 
are  added  to  the  liquor,  after  which  they  are  again  im- 
mersed. Finally,  they  are  washed  and  wrung,  and  passed 
through  a  bath  of  logwood  and  alum  ;  after  twelve  hours 
they  are  washed  and  treated  with  oil.  In  one  week  the 
operation  is  completed,  instead  of  requiring  six  weeks;  a 
less  expensive  fabric  can  also  be  used. 


k 
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Size  for  Cotton  Yarns. — H.  Wegmann  patents  an  im- 
proved compound  for  sizing  cotton-yarn,  consisting  of 
tallow,  soft-soap,  resin,  \itriol  of  iron,  and  onions.    This 
compound  is  designed  to  be  added  to  25  lbs.  or  75  lbs.  of 
starch,  or  50  lbs.  to  100  lbs.  of  flour,  the  resin,  vitriol, 
onions,  and  tallow  being  boiled  till  rendered  sulFiciently 
liquid  to  mix  freely  with  the  other  matters  ;  then  the  soap 
is  melted  in  a  tank  separately,  by  hot  water  and  steam, 
and  the  above  mixture  added.    The  ingredients  are  tho- 
roughly mixed  with  steam,  and  then  added  to  the  starch 
or  flour  in  another  tank,  together  with  the  proportion  of 
water  requisite  for  making  the  sizing  more  or  less  stiff, 
according  to  the  size  of  the  yarn  for  which  it  was  intend- 
ed, the  starch  or  flour  being  also  varied  to  suit  the  case. 

Composition  for  Cleansing  andBleachinoTkxtile 
Fabrics,  Paint,  Floors,  Casks,  etc. — W.  A.  White  pa- 
tents the  use  of  the  following  compositions  : 

No.  z. 

Carbonate  of  potash. 22  parts. 

Sand  free  from  alumina  and  iron 50      *^ 

Charcoal 2      " 

•  No.  2. 

Carbonate  of  soda 22  parts. 

Carbonate  of  potash 70      ^' 

Silicate  of  potash 20     *^ 

Charcoal i  part. 

No.  3. 

Silica I  part. 

Common  salt 2  parts. 

Aniline  Colors  on  Linen. — Haissch  employs  the  fol- 
lowingprocess  for  communicating  to  linen  the  aspect  of 
silk.  The  goods  are  successively  introduced  into  the  fol- 
lowing baths  for  ten  minutes  in  each  instance  : 

No.   I. 

Tannin ,....     i  kil. 

Water 500  litres. 

No.  2. 

Glycerine i  kilog. 

Water 32  litres. 

A  little  white  of  egg  may  be  advantageously  added  to  No. 
2;  for  very  delicate  shades  No.  2  only  is  used. 

Soap  for  Cleansing  Textile  Fabrics. — Decurty  sug- 
gests the  following  composition : 

Water 1,000  litres. 

3live  oil  or  oleinc  soap '.   ....    0.52  kilogs. 

Soda 2. II         "■ 

Lime  water 0.71  litres. 

Cheese  flour 0.05  kilogs. 

Anti-Mildew  Size. — R.  K.  Whitehead  renders  the  ma- 
terials employed  for  sizing  yarn,  woven  fabrics,  etc., 
Foof  against  mildew  by  the  addition  of  a  little  mustard- 
^^  or  other  vegetable  oil  possessing  antiseptic  properties, 
■^^out  four  ounces  of  oil  to  one  gallon  of  size  is  usually 
^"flficient. 
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"By  our  novel  method,"  say  the  patentees,   "of  form- 
ing and  arranging  the  lenses,  more  pure  and  undistorted 
images  are  formed  than  by  any  other  method,  and   it  is 
applicable  not  onlv  to  lenses  tor  obtaining  photographic 
portraits,  but  to   lenses  used  for  other  optical  purposes 
where  bright  and  undistorted  images  are  rcc^uired  to  be 
produced.    We  claim  the  arrangement  of  two  lenses,  each 
ofwhich  consists  of  two  parts  cemented  together,    but 
which  are  not  formed  or  ground  symmetrically,  substan- 
tially as  and  for  the  purposes  described  ;  also  the  con- 
struction of  these  lenses  in  such  a  manner  that  the  sur- 
faces R'  and  R*  (as  shown  in  the  drawing)  have  curves  of 
equal,  or  nearly  equal,   radius,  while  the  curve  K*  is  of 
shorter  radius  than  that  of  R\  and  that  of  R**  of  longer 
radius  than   that  of   R,   substantially   as   described   and 
shown  in  the  drawing." 

THE  GLACE  OR  ENAMELED  PHOTOC^RAPIL 
The  glass  upon  which  the  enameling  is  to  be  done  nmst 
be  scrupulously  clean.  Plate  glass,  free  from  scratches, 
is  the  best,  although  good  photograph  glass  will  do  if  not 
scratched.  Blisters  in  the  glass  hurt  nothing.  After  it  is 
thoroughly  clean,  sprinkle  over  it,  by  means  of  a  five  cent 
pepper-box,  powdered  talc  (or  French  chalk),  and  with  a 
tuft  of  cotton  rub  in  a  circular  motion  (carefully  going 
over  the  whole  surface)  until  no  trace  of  the  chalk  is  per- 
ceptible. Do  not  rub  heavily.  The  chalk  gives  a  surface 
to  the  glass  that  assists  in  the  lifting  the  enameled  print 
from  it.  Now  flow  the  plate  with  collodic^n  made  as  fol- 
lows: Ether  4^  ounces,  alcohol  3^^  ounces,  cotton  to 
thicken  (say  from  5  to  7  grains  to  the  ounce  of  solu- 
tion), and  24  drops  (or  minims)  of  castor-oil.  When 
this  flow  is  dry,  apply  the  prints  face  down,  after  im- 
mersing them  in  a  gelatin  solution  made  as  follows : 
Coxe's  gelatin  i  ounce,  water  8  ounces,  glycerin  50  drops. 
Add  the  gelatin  and  glycerin  to  the  water,  and  let  it  stand 
overnight,  when  it  will  be  ready  for  use  after  filtering, 
which  can  be-  done  by  warming  sufhciciitly  to  make  the 
solution  limpid.  Allow  the  prints  to  remain  in  this  solu- 
tion about  five  minutes  before  laying  them  on  the  collo- 
dionized  glass,  and  then  pass  a  gum  roller  lightly  over 
tnem  to  press  them  tightly  to  the  glass,  and  also  to  re- 
l^^ve  tlie  surplus  gelatin.  After  the  prints  arc  nearly  dr\', 
Jl^ey  are  ready  for  the  mounts.  For  this  purpose,  ligfit 
pnstol  board  is  best.  Use  the  gelatin  solution  for  mount- 
%.  and  mount  on  the  glass  as  the  prints  lay.  The  whole 
thing  must  be  perfectly  dry  before  an  attempt  is  made  to 
Remove  them  from  the  glass.  When  they  are  dry,  run  a 
l^nife  blade  arounf'  the  edge  to  start  them  up  ;  and  if  thor- 
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oughly  dry  and  the  work  properly  done,  they  will  coir:*  ^ 
off  all  right.     **  I  forgot  to  say,  in  the  proper  place,  that  ^^ 
is  a  good  idea  to  lay  upon  the  back,  after  the  mounts  hav^ 
been  applied,  a  weight  of  some  kind,  say  a  heavy  piece  o/^ 
glass,  which   should  remain   there  for  an  hour  at  least. 
This  assists  in  securing  a  complete  contact  to  the  print- 
At  the  end  of  an  hour  remove  the  weight  and  leave  the 
print,  back  up,  until  perfectly  dry  all  through.    Some- 
times they  start  off  without  help,  which  shows  perfect 
success.     Remember  that  careful  manipulation  is  the  only 
surety  for  success.     A  little  experience  will  enable  any 
one  to  perform  this  operation  well."  (138) 

THE  IMITATION  OF   LACE  ON  SILK   BY  PHOTO- 
GRAPHY. 

A  NEW  and  beautiful  application  of  photography  has 
lately  appeared  in  England,  by  the  aid  of  which  any  lace 
design  can  be  transferred  to  silk,  so  that  the  latter  mate- 
rial appears  to  be  covered  with  the  delicate  and  costly  fa- 
bric. The  lace  to  be  copied  is  secured  in  a  frame  in  con- 
tact with  sensitive  albumenized  paper,  and  exposed  to  the 
light  until  a  very  deep  impression  is  obtained.  This  is 
then  fixed,  and  the  paper,  washed  and  dried,  forms  a  per- 
fect negative.  Another  piece  of  paper  is  then  sensitized 
with  bichromate  of  potash  and  gelatin,  and  exposed  under 
the  negative.  Inking  with  lithographic  transfer  ink  fol- 
lows, and  the  paper  is  placed  in  water  and  lightly  rubbed 
with  a  sponge.  This  throws  out  every  detail  of  the  inked 
spaces,  the  rest  remainmg  white  or  free  from  ink.  The 
impression  is  lastly  transferred  to  a  lithographic  stone, 
and  thence  printed  upon  the  silk  by  the  usual  process. 

PHOTO-STEREOTYPES. 

By  F.  Fink. — A  sheet  of  ordinary  plate-glass,  larger  than 
the  picture  to  be  reproduced,  is  coated  in  the  dark-room 
with  a  solution  made  by  dissolving  i  ounce  of  potassium 
bichromate  in  15  ounces  of  water,  warming  gradually,  then 
adding  2  ounces  of  fine  gelatin,  and  filtering  througn  linen 
at  the  boiling  heat.  A  diapositive  is  taken  from  an  ordinary 
negative,  and  laid  with  the  collodion  side  to  the  gelatin  face 
of  the  prepared  plate  in  diffused  light  for  10  to  30  minutes. 
The  plate  is  then  taken  from  the  frame  in  the  dark-room, 
and  washed  with  water  for  five  to  ten  minutes,  till  the  re- 
lief is  fully  developed.  The  plate  is  then  dried  with  filter- 
ed paper,  and  coated  with  glycerin  by  means  of  a  camel- 
hair  pencil,  and  the  excess  of  liquid  is  removed  with  filter- 
paper.  From  this  plate  a  cast  is  made  in  plaster-of- Paris 
of  the  consistency  of  oil,  and  from  the  plaster  cast  a  metal 
one  may  be  taken.  (36) 
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PHOTO-PRINTING  WITHOUT  A  PRESS. 
By  R.  Jacobsen. — A  carbon  picture  is  prepared  on 
a  glass  plate  in  the  usual  way,  and  the  picture  is 
surrounded  by  a  wooden  frame  which  exactly  incloses  the 
gkss  plate.  Afterward  there  is  poured  on  a  mode- 
rately warm  mixture,  consisting  of  i  part  gelatin, 
I  part  gum-arabic,  and  2  parts  gylcerin.  This  must 
possess  the  properties  of  the  mixture  used  by  the  ordi- 
nary printer.  When  solidification  has  taken  place, 
the  frame  or  rim  is  carefully  removed  with  a  hammer,  and 
the  gelatin  plate,  which  has  united  itself  with  the  carbon 
picture,  is  carefully  turned  over.  With  respect  to  the  print- 
ing, the  blackening  of  the  picture  is  performed  with  a  glass 
roller,  and  is  best  managed  with  an  elastic  runner,  as  prac- 
tised by  the  ordinary  printer.  The  printing  ink,  which 
must  be  of  good  consistency,  is  dissolved  in  oil  of  turpen- 
tine or  benzol.  This  solution,  without  addition  of  var- 
nish, is  poured  on  the  plate  and  distributed  and  spread 
therein  by  the  glass  roller.  A  non-coagulated  albuminiz- 
ed paper  is  now  spread  over  the  blackened  carbon  picture, 
with  due  precautions.  The  paper  should  not  lie  too  long 
on  the  plate,  otherwise  the  albumin  layer  is  apt  to  dis- 
solve, and  soil  the  plate.  Moistening  the  plate  with  water 
is  not  necessary,  as  the  plate  is  moist  enough  for  the 
printing  of  a  dozen  pictures.  Of  course,  after  continuous 
use,  it  exhausts  itself  at  last,  but  still  it  is  hydroscopic 
enough  to  absorb  moisture  in  a  few  hours,  to  be  ready 
again  for  printing.  This  method  has  the  advantage  that  the 
print  is  obtained  in  relief;  also  that  round  or  cylindrical 
objects,  as  flasks,  vases,  etc.,  can  be  printed.  (90) 

New  Perspectograph. — A.  R.  East  patents  an  improv- 
ed perspectograph,  the  object  of  which  is  to  provide  a 
simple  and  efficient  mechanical  apparatus  by  which  to 
take  the  points  or  boundary  lines  of  all  visible  stationary 
objects  accurately,  and  transfer  them  to  paper  on  a  sketch 
board.     This  is  done  by  two  perpendicular  bars,  which 
extend  from  a  bed-piece.     On  one  bar  are  two  sleeves,  the 
lower  of  which  carries  a  horizontal  arm,  the  further  ex- 
tremity of  which  is  slotted  to  receive  the  second  perpen- 
dicular bar.     On  the  horizontal  arm  slides  a  vertical  rod, 
through  which,  at  its  upper  end,  passes  another  horizon- 
tal arm,  which  is  attached  to  the  upper  sliding  piece  on 
the  bar  first  mentioned.     Pivoted  to  either  sliding  piece 
at  will  is  a  converging  arm,  which  carries  one  eye-plate 
on  a  vertical  staff.    On  all  these   portions,   except   the 
swinging  arm,  are  marked  scales.    A  single  example  of 
the  mode  of  using  the  instrument  will  suffice  to  show  its 
application.    To  operate  by  the  use  of  the  perpendicular 
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scale  and  the  horizontal  scale  on  the  upper  sliding-  piece, 
or,  in  other  words,  to  take  field  notes  by  latitude  and  de- 
parture, using  the  sliding  scales,  slide  tne  horizontal  scale 
to  the  top  of  the  meridian,  and  move  the  scale  of  latitude 
(the  vertical  rod  on  the  lower  horizontal  arm)  to  the  ex- 
treme right.    An  object  in  the  foreground  in  the  extreme 
left,  and  nearest  to  the  observer,  is  selected  and  regarded 
through  the  eye-plate.     The  scale  of  latitude  on  the  base 
is  next  moved  till  it  comes  in  direct  line  with  the  eye  and 
the  said  point.     Then  the  horizontal  scale  at  the  top  of 
the   meridian  is  loosened  and  moved  down  till  it  also 
comes  in  direct  line  from  the  eye  to  the  object,  and  the 
angle  of  incidence,  or  the  latitude  and  departure  of  the 
pomt  of  the  object,  is  found  at  the  intersection  of  the  two 
scales.    A  horizontal  scale   on  the  plat-board  is  moved 
until  it  cuts  the  degree  of  latitude  of  the  point  in  the  ob- 
ject, and  the  dotter  is  fixed  to  the  angle  of  longitude  or 
departure.     By  a  gentle  pressure  on  the  dotter,  the  point 
js  carried  on  the  paper.     In  this  way  the  operation  is  car- 
ried on  from  object  to  object,  andf  rom  point  to  point,  until 
the  entire  field  is  gone  over. 

Photostereotvpv.— F.  Fink  proceeds  in  the  following 
manner :  A  glass  plate,  larger  than  the  desired  picture,  is 
coated  in  the  dark  room  with  a  solution  of  i  oz.  of  potas- 
sium bichromate  and  2  ozs.  of  gelatine  in  1 5  ozs.  of  water, 
the  solution  having  previously  been  filtered  hot  through 
linen.  A  diapositive  is  taken  from  a  negative,  and  put 
with  the  collodion  side  to  the  gelatine  face  of  the  prepar- 
ed plate  in  diffused  light  for  10  to  30  minutes.  The  plate 
is  then  taken  from  the  frame  in  the  dark  room,  and 
washed  with  water  till  the  relief  is  well  developed.  The 
plate  is  then  dried  with  blotting-paper,  and  coated  with 
glycerine  by  means  of  a  camel-hair  pencil.  A  cast  is  made 
From  this  plate  in  plaster-of-Paris,  and  from  this  cast  a 
metal  one  may  be  taken. 

Artificial  Stone.— J.  Noyes  is  the  author  of  the  fol- 
lowing improvements  in  the  manufacture  of  artificial  ce- 
ments and  stones  :  i.  The  combination  of  cement  sand,  or 
other  suitable  mineral  substances  or  material,  and  an  aque- 
ous solution  of  gum  copal  to  form  a  compound  for  making 
artificial  stone  and  concrete,  or  for  other  purposes,  2.  In 
the  manufacture  of  the  artificial  stone  concrete,  or  simi- 
lar material,  the  use  of  an  atjuous  solution  of  gum  copal. 
3.  A  process  for  manufacturing  or  producing  an  aqueous 
pqlution  of  gum  copal  by  boiling  gum  copal  in  soft  water, 
and  adding  thereto  subcarbonate  of  soda  or  caustic  acid, 
or  Other  alkaline  substance. 
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MOSAIC  PLATES  OR  TILES. 

H.  Seger  has  experimented  on  mosaic  stones  of  great 
l>eauty  and  purity  of  tint,  one  sky-blue,  the  other  choco- 
late-brown.   They  were  ot  Spanish  manufacture.     These 
mosaics  are  esteemed  for  building  purposes  ;  they  are  tri- 
.  angular  plates  one-third  of  an  inch  thick,  and  have  appar- 
ently been  cast  in  metal  molds,  judging  from  their  sharp 
edges.  They  are  unglazed,  and  have  a  fracture  resembling 
that  of  a  piece  of  broken  porcelain. 

It  is  considered  probable  that  the  materials  used  for  the 
manufacture  of  these  mosaic  tiles  consist  of  kaolin,  fel- 
spar, and  quartz.  To  the  mixture  of  these  are  probably 
added  the  lollowing  coloring  materials :  Smalt  for  the  blue 
tiles;  for  the  brown  a  mixture  of  ferric  and  manganic  ox- 
ides, or  a  very  ferruginous  native  manganic  oxide.  In  the 
blue  tiles,  the  presence  of  zinc  is  considered  to  have,  in 
all  probability,  some  modifying  effect  on  the  development 
of  the  tint. 

HOLLOW  IRON  FURNITURE. 

Among    recent   industrial  developments    in  Germany, 
we  have  to  notice  that  of  hollow  iion  furniture,  the  use  of 
which  in  Austria  has  been  popular  for  years.     In  Germa- 
ny, however,  it  is  only  quite  lately  that  the  first  large  fac- 
tory for  making  this  class  of  goods   has   been   opened. 
Ribbon-iron,  of  the  best  quality,  is  taken  and  converted 
into  tubing  in  pieces  of  about  five  metres  long,  which  can 
be  bent  cold  into  any  form  suitable  for  the  making  of  bed- 
steads, chairs,  tables,  etc.     Hollow  iion  is  stronger  than 
solid  iron,  such  as  that  usually  employed  heretofore,  and 
possesses  the  special  advantage,  that  the  rivets  hold  bet- 
ter, and  that  it  does  not  itself  break  so  easily,  as  is  fre- 
quently the  case  in  solid  iron,  which  gives  way  where 
there  is  a  flaw. 

Improved  Stucco. — M.  Landrin  recommends  the  mix- 
ing of  the  crude  plaster  in  water  containing  8  to  10  per 
cent  of  sulphuric  acid.  After  allowing  the  compound  to 
rest  for  fifteen  minutes,  he  calcines  the  plaster.  This  gives 
a  stucco  of  excellent  quality,  in  which  all  organic  matters 
are  burnt  out,  leaving  the  material  of  exceptional  white- 
ness. 

BEER  FROM  BEET-ROOT. 

Fr.  Coales  has  recently  patented  a  process  for  the  man- 
ufacture of  beer  from  beets  free  from  any  disagreeable 
taste.  The  beet-roots  are  mashed,  crushed,  and  extracted 
with  boiling  water,  and  an  equal  weight  of  roasted  malt  is 
added  ;  the  ordinary  process  is  then  pursued.  The 
crushed  beet  is  used  as  iood  for  cattle. 
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Preservation  op  Food. — E.  D.  Nicolli  and  S.  T.  Mo 
propose  the  following  method :    The  substances  to 

E reserved  are  first  subjected  to  a  temperature  of  about 6c:^ 
elow  zero,  and  in  hermetically-closed  vessels,  by  whicf^ 
means  the  germ  or  ferment   is   destroyed,  and  the  sub^ 
stance,  if  kept  from  atmospheric  air,  will  not  ferment  o^ 
putrefy,  although  the  temperature  may  be  raised.     If  de-' 
sirable,  the  interstices  in  the  tins  may  be  filled  up  witb 
concentrated  meat-juice,  gelatine,  etc.    The  air  may  be 
removed  by  antiseptic  gases,  also  cooled  to  the  tempera- 
ture necessary  for  destroying  the  germ  for  ferment  in  the 
meat.    The  agents  preferred  for  producing  the  requisite 
cold  are  highly  compressed  air  or  gases,  which  are  subse- 
quently allowed  to  expand  in  pipes  or  around  the- meat- 
containing  vessels  ;  or  the  same  result  may  be  arrived  at 
by  the  liquefaction  and  subsequent  gasification  of  ammo- 
nia, as  in  the  Carre  ammonia  machine  and  other   analo- 
gous arrangements.  (114) 

New  Process  for  Sugar  Manufacture.'— Auteuil  de 
Savignon  proposes  to  break  the  cortical  membrane  of  the 
sugar-cane  by  mechanical  means,  and  then  to  dry  the 
canes  cut  into  suitably-sized  portions  or  discs.  When  re- 
quired to  extract  the  sugar,  these  discs  are  treated  with 
cold  water,  whereby  a  pure  solution  of  sugar  is  immediate- 
ly obtained  of  sp.  gr.  15°  B.,  and  containing  very  little  glu- 
cose. The  operations  of  refining  are  thus  much  shorten- 
ed, while  the  fermentation  taking  place  in  the  cut  canes 
is  obviated. 

Artificial  Fuel. — D.  Barker  suggests  the  following 
improvements  in  the  manufacture  of  artificial  fuel,  for 
the  purpose  of  utilizing  coal,  anthracite,  lignite,  etc.,  when 
in  a  state  of  powder,  and  rendering  them  suitable  for 
smelting  iron,  or  other  purposes  requiring  a  very  high 
temperature.  If  coke  is  the  article  of  manufacture,  it  is 
first  powdered,  mixed  with  mucilage,  and  pressed  into 
blocks.  If  anthracite  is  employed,  it  is  first  coked,  and 
then  treated  as  the  foregoing.  The  mucilage  is  made  by 
mixing  one  part  of  the  farina,  from  which  the  gluten  has 
oeen  removed,  with  twenty  parts  of  water,  and  adding 
thereto  a  solution  of  sulphate  of  alumina  in  water. 

Alfred  Arnold,  of  Tenafly,  N.  J.,  has  invented  an  egg- 
cooker,  which  consists  in  attaching  a  spring  and  clock- 
work to  an  egg-cooking  vessel,  in  such  a  manner  that  on 
setting  the  clock-work  to  run  for  a  certain  number  of  min- 
utes, the  cover  will  fly  up  at  the  designated  moment,  and 
thus  stop  the  cooking.  Eggs  can  thus  be  boiled  to  a  dot, 
in  exactness.  A  bell  to  give  an  alarm  when  the  time  is  up 
ihay  be  struck,  if  desired,  by  the  clock-work. 
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THE  FRENCH  AND  THE  ENGLISH  MEASURES. 

So  far  as  my  own  experience  goes,  having  had  the  op- 
portunity to  use  the  inch  and  millimetre  in  one  and  the 
same  establishment  for  many  years,  using  one  with  as 
much  familiarity  as  the  other,  my  choice  is  most  decidedly 
in  favor  of  the  inch  as  the  unit  of  measurement  in  the  ma- 
chine shops,  and  op  the  railroads  of  the  country.     That 
others  think  so  too,  in  regard  to  one  question  in  mechanics, 
kt  me  prove  by  an  example.     Many  years  ago,  Mr.  Whit- 
worth  attempted  to  establish  a  uniform  system  of  screw 
threads  based  on  the  inch  as  its  unit.     His  scheme  met 
vith  such  success  that  now,  with  the  exception  of  France 
only,  all  the  metre-using  peoples  of  the  world  have  adopt- 
ed the  Whitworth  system,  and  it  has  even  been  largely 
adopted  inlhis  country.     It  is  considered  better  and  more 
convenient  than  the  French  system.    According  to  Mr. 
Whitworth's    system,   a    half  inch    screw    should    have 
twelve  threads  to  the  inch.    To  express  this  in  the  me- 
triclanguage,  a  bolt  12.7  millimetres  should  be  2.12  milli- 
metres pitch.     I  have  said  busiress  men  count  the  cost 
before  making  changes  in  matters  of  habit  or  use,  but 
when  they  can  be  shown  that  tlifey  will  be  gainers  by  the 
change,  they  give  into  it  heartily.    The  same   example 
of  screw  threads  will  serve  as  an  illustration.     Mr.  Whit- 
worth's system  of  screw  threads  was  already  introduced 
in  all  the  principal  workshops  of  Europe,  and  in  many  in 
this  country.     6ut  a  better  system  was  presented  to  the 
Franklin  Institute — a  system  based  on  such  simple  laws 
that,  given  the  formula,  with  nu  existing  original  to  copy, 
any  careful  workman  can  originate  a  given  thread  that  will 
match  those  in  use.    After  an  exhaustive  debate  on  the 
subject  of  its  introduction  by  the  various  departments  of 
our  Government,  and  a  careful  consideration  on  the  part 
of  our  mechanical  associations,  it  came-to  be  adopted  as 
the  United  States  standard.     It  was  adopted  at  considera- 
ble expense,  because  it  was  believed  to  be  an  improvement 
on  existing  practice.   We  have  still  to  keep  up  our  old  taps 
and  dies  for  repair  work,  but  no  mechanic  has  deemed 
the  expenditure  involved  in  the  change  other  than  judi- 
cious. 

Recognizing  the  advantages  offered  by  the  decimal  sys- 
tem in  money,  we  accept  the  dollar  and  cents  in  preference 
to  the  pound  sterling  of  England.  We  now  have  in  use, 
in  land-surveying  in  the  country,  the  chain  and  its  decimal 
division.  In  city  measurements,  the  foot  and  its  decimal 
division  is  also  used ;  and  in  mechanics  we  have  the  inch 
as  our  unit,  with  its  division  into  one-hundredthsforcalcu- 
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lation,  and  into  vulgar  fractions,  where  its  written  expre=r  -^ 
sion   is  rendered  plainer  thereby.     I  have  in  this  pape^^ 
made  no  attempt  to  discuss  the  merits  of  the  metric  sy^^' 
tem  as  carried  out  in  all  its  perfection,  through  measure:? -^ 
of  distance,  surface,  solidity  and  weight.    This  has  bee 
considered  by  abler  men  than  I  am.     My  object  has  bee 
to  present  to  you  the  ccst  involved  in  the  change,  and  t* 
show    that    something  more    than    want    of    educatioi 
strengthens  the  hands  of  Englishmen'and  Americans  iwCB- 
resistmg  any  change  in  their  methods  of  measurements 
By  the  law  of  our  land,  those  of  our  citizens  who  choose 
to  use  the  metric  system  can  do  so,  and  their  so  doin^ 
will   meet  all   requirements   of  the  law;  but  the  stand^ 
ard  of  the  land  is,  for  our  purposes,  the  inch,  and  Ifor  on^ 
should  be  sorry  to  see  it  abolished. 

If,  as  I  am  imformed,  some  of  our  schools  of  science  se© 
fit  to  make  their  method  of  teaching  dependent  on  th& 
metre  and  its  divisions,  to  the  exclusion  of  the  ordinary 
nomenclature  of  the  land,  their  wisdom  may  well  be  ques- 
tioned. We  need  educated  engineers,  but  we  need  them, 
educated  in  our  mode  of  thought.  The  universities  of  the 
land  are  awake  to  the  need  of  scientific  education,  and  our 
sons  are  sent  to  th^m  that  they  may  learn  what  will  be  of 
the  most  use  to  them  in  active  life.  We  wish  them  to 
learn  the  languages  of  other  leading  lands,  but  we  insist 
that  they  shall  know  their  own  language.  We  would  have 
them  read  the  scientific  languages  also,  but  if,  for  good 
reasons,  we  choose  to  retain  our  technicalities,  deeming 
them  more  convenient  for  our  use,  we  also  insist  that  they 
shall  know  how  to  use  them  in  our  business  relations. 

Impressed  as  I  am  with  the  insurmountable  difficulties  ia 
the  way  of  a  change  in  our  unit  of  measurement,  even  if  that 
change  was  desirable,  I  can  not  help  thinking  that,  if  the 
hypothetical  New-Zealander,  when  he  has  done  contempla- 
ting the  ruins  of  St.  Paul's,  from  the  sole  remaining  ves- 
tige of  London  Bridge,  in  the  far-of!  distance  of  the  future, 
shall  seek  from  the  ruins  of  a  mighty  city  to  learn  the  na- 
ture of  a  nation's  greatness,  and  shall  measure  its  length 
and  breadth,  as  did  Prof.  Piazzi-Smyth  the  Pyramids,  he 
will  find  its  unit  of  measurement  to  have  been  the  inch.— 
Coleman  Sellers. 

White  Coal.- -A  new  kind  of  fuel  has  recently  been 
discovered  on  the  Australian  continent,  which  has  receiv- 
ed the  name  of  white  coal.  It  consists  of  felted  vegetable 
fibres,  like  peat,  which  contain  interspersed  between  them 
fine  grains  of  sand.  It  is  easily  combustible,  and  burns 
with  a  light  flame.  The  white  coal  covers  large  tracks, 
requiring  no  mining,  and  is  already  used  in  large  quanti- 
ties as  fuel. 


TECHNOLOGY.  1 75 

MANUFACTURE  OF  PRECIOUS  STONES. 

An  address  on  clay  and  its  economic  application  was 
recently  delivered  by  Professor  T.  C.  Archer,  on  the  occa- 
sion of  the  inaugural  meeting  of  the  fifty-fourth  session  of 
the  Royal  Scottish  Society  of  Arts  at  Edinburgh. 

One  of  the  greatest  discoveries  of  the  present  age,  he 
said,  was  the  obtaining  of  the  oxide  of  alumina  in  a  pure 
crystalline  state.  It  had  long  been  known  that  the  pre- 
cious stones  were  composed  of  oxide  of  alumina  cov- 
ered by  other  metallic  oxides  ;  and  it  was  a  very  fair  infe- 
rence that  if  they  could  succeed  in  melting  the  oxide  of 
alumina,  there  was  nothing  in  the  world  to  prevent  the 
manufacture  of  emeralds,  sapphi  res,  rubies,  etc.,  This  had 
actually  been  accomplished  by  a  Parisian  chemist,  and  the 
artificial  gems  were  of  the  same  hardness  and  density  as, 
and  chemically  identical  with,  the  real  stones.  Beautiful 
stones  were  exhibited,  after  which  the  Professor  proceed- 
ed to  explain  the  composition  of  the  various  kinds  of  clay, 
and  to  detail  the  uses  to  which  they  had  been  put  from  the 
earliest  periods  of  histor}'.  He  spoke  also  of  the  restoration 
of  the  lost  art  of  encaustic  and  mural  tile-making,  and  de- 
scribed how  those  beautiful  ceramic  articles  were  manu- 
factured, and  the  manner  in  which  they  were  salt-glazed. 
The  introduction  of  this  kind  of  ware  into  the  building  of 
houses  would,  he  said,  add  much  to  the  beauty  of  our  ar- 
chitecture— the  more  especially  as  the  atmosphere  had  no* 
effect  upon  their  coloring,  as  in  the  case  of  serpentine 
^nd  even  granite.  He  next  touched  on  the  application  of 
salt-glazing  clay  to  sanitary  appliances  and  gas  retorts, 
and  concluded  by  a  reference  to  the  improvements  made 
of  late  years  in  the  construction  of  pottery-kilns,  which 
had  the  effect  of  saving  fuel  to  the  extent  of  one-third. 

IMPROVED  FILTER. 

Richard  L.  Gentry,  Richmond,  Ky. — This  is  a  filter- 
ing apparatus,  through  which  rain  or  other  water  is  passed 
before  being  collected  in  the  cistern,  or  otheiwise  applied 
for  u&e.  It  consists  of  an  outer  and  inner  chamber  filled 
with  filtering  material,  to  which  the  water  is  admitted  by 
a  supply  pipe  passing  through  a  perforated  bottom  of  the 
outer  chamber  and  side  apertures  of  the  inner  chamber 
into  the  latter,  rising  therein  until  reaching  the  height 
of  the  central  discharge  pipe,  from  which  it  is  carried  to 
the  cistern  or  other  place.  A  perforated  outlet  hole  of 
the  discharge  pipe,  near  the  bottom  of  the  inner  chamber, 
drains  the  filtering  material  from  the  remaining  water, 
while  a  screw  spout  of  the  outer  chamber  allows  the 
cleansing  of  the  filter  from  impurities. 
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they  undergo  in  grinding  and  polishing.  Toward  the  con- 
clusion of  the  manufacture,  the  elasticity  of  the  saw  is  re- 
stored principally  by  hammering,  and  partly  by  heating 
over  a  clear  coke  fire,  to  a  straw  color  ;  the  tint  is  remov- 
ed by  very  diluted  muriatic  acid  ;  after  which  the  saws  are 
well  washed  in  plain  water  and  dried.  (114) 

Substitute  for  BELLS.—Mr.  J.  A.  Judson,  C.E.,  writes 
from  Dutch  Island,  near  Newport,  R.  I.,  that  for  several 
years  past  he  has  used  a  steel  oar  in  place  of  a  bell,  with 
wy  satisfactory  results.  He  caused  a  bar  of  steel  about  one 
inch  and  a  half  in  diameter  to  be  forged  into  an  equilate- 
ral triangle  of  about  three  feet  on  a  side,  without  uniting 
the  two  ends,  thus  forming  an  instrument  similar  in  all 
respects  except  size  to  the  rude  musical  appliance  called 
the  "triangle,"  used  by  negro  minstrels,  and  sometimes  in 
brass  bands.    This  is  suspended  from  one  of  its  angles  by 
a  rope  attached  to  a  simple  wooden  frame,  and  is  struck 
by  hand  with  an  ordinary  steel-faced  blacksmith's  ham- 
mer.  A  cord  attached  to  the  triangle  and  held  in  the  left 
hand  of  the   ringer  prevents   its  whirling  about  when 
struck.    If  necessary,  it  may  be  permanently  lashed,  with- 
out materially  interfering  with  the  vibrations,  and  could 
then  be  rung  by  some  stationary  mechanical  device.     "  I 
may  have  been  fortunate,"  says  Mr.  Judson,   "  in  finding 
an  especially  suitable  bar  of  steel  for  the  purpose,  for  it  is 
certainly  sonorous  and  powerful,  answering  all  the  pur- 
poses of  an  ordinary  factory-bell,  at  merely  the  cost  of  so 
many  pounds  of  steel,  and  a  few  hours  of  skilled  labor." 

{77) 
Concentrated  Mineral  Manure. — E.  Packard  pre- 
pares manure,  consisting  of  lime,  superphosphate,  and 
ammonia  sulphate,  which  is  especially  adapted  for  trans- 
port to  distant  places.  Any  phosphate  of  commerce  is 
treated  with  a  quantity  of  sulpnuric  acid  slightly  in  excess 
of  the  amount  necessary  to  render  the  phosphate  soluble. 
The  thick  pasty  mass  is  allowed  to  rest  twenty-four  hours, 
and  is  then  diluted  to  the  consistence  of  a  thick  cream. 
Ammoniacal  liquor  from  the  gas  works  or  other  suitable 
source  is  then  added  until  the  solution  gives  but  a  faint 
acid  reaction. 

The  solution  thus  prepared  is  allowed  to  subside,  and 
the  clear  liquor  removed  and  evaporated  to  dryness,  when 
it  is  ready  for  the  market.  Or  the  solution  is  concentrat- 
ed, and  suitable  drying  materials  added,  so  as  to  produce 
a  manure  of  any  desired  strength.  The  residue  is  washed 
with  water,  the  dilute  liquor  obtained  being  employed  in 
the  next  operation  for  reducing  the  pasty  mass  to  a 
creamy  consistence. 
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The  instrument  used  was    then    minutely    described. 
This  consisted  essentially  of  a  rotating  circular  cutter,  and 
a  contrivance  similar  to  the  slide  rest  of  a  lathe,  by  means 
of  which  the  thickness  and  direction  of  the  sections  could 
be  adjusted,  and  the  object  advanced  aeainst  the  cutter 
while  rotating.    The  cutter  was  extremely  thin,  and  mov- 
ed with  great  accuracy  in  an  exact  plane.    This  was  pos- 
sible, because  it  coula  be  ground,  polished,  and  sharpened 
on  the  pivots  and  in  the  position  which  it  would  perma- 
nently occupy.    The  slide  regulating  the  thickness  of  the 
section  could  be  adjusted  to  the  10}^^  of  an  inch,  while 
that  which  advanced  the  object  against  the  cutter  moved 
tV  ol  an  inch  to  three  revolutions  of  the  cutter,  and  as  the 
latter  was  nearly  i  of  an  inch  in  diameter,  this  was  equi- 
valent to  a  straight  draw  of  three  inches  for  every -5*5^  01  ^J^ 
inch  cut :  this  relation  was  attained  mechanically.    Great 
speed  was  not  recommended.    The  object  was  supported 
on  a  little  ebonite  block  capable  of  motion  round'^an  axis 
for  the  adjustment  of  the  object  to  be  cut  in  a  vertical 
plane.    The   machine  was  of  very  diminutive   size  and 
delicate  construction. 

TO  REMOVE  HAIR. 

R.  BoETTGER  states  that  a  highly  active,  scentless  agent 
for  the  destruction  of  hair  is  obtained  by  adding  i  part  of 
crystallized  sodium  sulphydrate  to  3  parts  of  precipitated 
chalk,  and  mixing  in  a  mortar  to  a  fine  powder.  The  mix- 
ture keeps  well  in  well-closed  bottles  ;  when  required  for 
use,  a  little  is  made  into  a  paste,  with  water,  ana  applied 
fo  the  skin  ;  in  two  or  three  minutes  the  hair  is  converted 
into  a  white  mass,  easily  removed  from  the  skin  by  water. 
By  too  long  contact  with  this  mixture  the  skin  itself  is  at- 
tacked. 

MACHINE  BELTS  OF  HAIR. 

In  engineering  shops  in  Germany,  as  indeed  in  manu- 
factories generally,  a  new  kind  of  driving  band  is  being 
adopted.  It  is  made  from  hair,  presumably  that  of  the  al- 
paca, and  is  delivered  by  the  makers  in  a  single  piece 
without  seam.  It  has  a  coating  which  consists  principal- 
ly of  minium.  It  is  everywhere  spoken  of  as  most  satis- 
factory, and  as  being  decidedly  more  durable  than  either 
gutta-percha  or  leather. 

A  NEW  method  of  puttmg  up  jams,  jellies,  etc.,  consists 
in  pouring  them  into  water-proof  paper  bags,  which  are 
sealed,  and  then  inclosed  in  stiff  paste-board  boxes.  Said 
to  be  a  cheap  and  effective  method.  George  H.  Chinnock, 
Brooklyn,  N.  Y.  
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THE  EDINBURGH  TRICYCLE, 
AcossESPonTiEUToftheFiMaays:  My  tricycle  weighs 
83  lbs,,  aod,  when  loaded  for  a  summer  journey  of  several 
tfiys,  ]'t  is  made  to  carry  myself,  196  lbs,,  and  an  overcoat, 
^re  clothes,  a  book,  sketch-book,  colors,  etc.,  to  the 
Client  ia  all  of  231  lbs.    1  have  always  a  comfortable  seat 


THE  EDINBURGH  TRICYCLE. 

(o  sketch  irom,  or  to  rest  in  when  I  need,  with  ffreat  ease 
in  driving'.  You  may  think  it  hard  to  move  such  a  weight 
K 1  have  mentioned.  Given  a  good  road,  it  is  not  so, 
even  up  a  moderate  slope.  The  two  wheels  in  front  are 
acted  on  by  the  ateenne-  gear;  the  driving-wheel  be- 
hind, the  9-inch  cranks  feeing  connected  by  rods  with 
'readies  in  front.  For  easier  stowage  in  a  railway  car 
i  have  my  driving-wheel  of  36  inches  only  ;  therefore  the 
speed  is  but  low.  Although  I  can  put  it  along  on  level 
ground  at  the  rate  of  eight  or  nine  miles  an  hour,  I  seldom 
cover  more  than  sis  in  traveling;  but  the  road  must  be 
very  bad  to  reduce  me  to  four. 

J.  Frauenberger,  of  New- York  City,  has  recently  pa- 
tented a  composition  for  producing  artificial  corals,  ivory, 
and  similar  articles  made  of  caseine,  mixed  in  the  propor- 
tions described,  and  boiled  under  suitable  heat,  with  a 
varnish-like  solution  of  copal  in  concfentrated  liquid  am- 
monia and  alcohol,  to  be  colored  and  prepared  for  the  va- 
rious applications  in  the  arts. 
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from  h  strikes  r,  and  is  reflected  through  the  lens  upon 
the  screen.  The  plan  of  the  box  is  represented  with  the 
top  removed.  I  have  given  no  dimensions,  as  they  will 
depend  upon  the  focal  distance  of  the  lens  and  height  of 
the  hght.  Care  miist  be  used  to  have  the  distance  from 
the  lens  to  r,  when  closed,  equal  to  the  focal  distance." 

(18) 
PHOTOGRAPHY  IN  WOOD  ENGRAVING. 

T.  C.  Roche  covers  the  blocks  of  wood  with  a  layer  of 
gelatine  solution  of  the  following  strength  : 

Water 31      grammes. 

Gelatine 0.39        ** 

using  a  soft  brush  ;  a  coating  of  the  above  solution  is  then 
applied  in  the  dark  after  the  gelatine  is  dry. 

1.  Potassium  ferrocyanide 7.8  grammes. 

Water 62.2        '' 

2.  Ammonio-citxate  of  iron 9.  i       *^ 

Water 62.2       " 

These  liquors  are  mixed  and  filtered  before  application ; 
the  mixture  should  be  kept  in  the  dark.  The  press  and 
blocks  are  exposed  under  the  negatives  from  10  to  12 
minutes,  and  then  washed  with  a  soft  sponge  ;  the  design 
then  appears  in  blue.  Coatings  thus  prepared  do  not  shell 
of!  unoer  the  graver. 

PHOTOGRAPHIC  PICTURES  ON  PLATINUM, 

IRIDIUM.  ETC. 

Willis  has  patented  a  process  which  consists  essen- 
tially in  saturating  paper  or  wood  with  a  solution  of  pla- 
tinum, iridium  or  gold  salts,  or  a  mixture  of  them  ;  tnen 
drying  and  coating  the  surface  with  dn  oxalate  or  tartrate 
of  iron,  again  drying,  and  exposing  to  light  under  a  nega- 
tive till  a  pale  brown  picture  appears.  By  treatment  with 
a  neutral  solution  of  potassium  oxalate,  the  brown  color 
is  changed  to  deep  bmck.  The  following  three  receipts 
are  given : 

1.  The  paper  is  treated  with  a  solution  of  i  part  of  po- 
tassium plat i no-chloride  in  48  parts  of  water.  After  dry- 
ing, it  is  saturated  with  a  solution  of  i  part  of  lead  nitrate 
in  12  parts  of  water,  again  dried,  and  wetted  with  a  solu- 
tion of  I  part  of  iron  oxalate  in  8  parts  of  water,  to  which 
a  little  oxalic  acid  has  been  added  to  make  the  oxalate  dis- 
solve. 

After  drying,  the  paper  may  be  exposed  under  a  nega- 
tive. The  picture  is  floated  on  a  hot  solution  of  potas- 
sium oxalate,  and  afterward  washed  with  a  weak  solution 
of  oxalic  acid,  with  water,  with  hyposulphite,  and  again 
with  water. 

2.  Proceeding  in  the  same  manner  as  in  the  first  pro- 
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MANUFACTURE  OF  CHLORAL  HYDRATE. 

Chloral  hydrate  is  now  manufactured  on  an  enormous 
scale,  some  German  makers  supplying  over  500  lbs.  daily. 
Chlorine  is  passed  into  alcohol  of  at  least  96  per  cent.  For 
'20  to  150  lbs.  of  alcohol  the  current  of  chlorine  must  be 
Diaintained  for  12  to  14  days,  in  which  time  the  temperature 
rises  to  60°— 75°,  and  the  liquid  acquires  the  density  of 
41°  B.  The  crude  product  thus  obtained  is  purifiea  by 
heating  it  with  an  equal  weight  of  strong  sulphuric  acid  in 
copper  vessels  lined  with  lead.  Considerable  quantities 
of  hydrochloric  acid  escape  at  first,  and  afterward  chloral 
distils  at  95°  to  100°.  This  distillate  is  redistilled,  collected 
in  glass  flasks,  and  mixed  with  water ;  and  the  hydrate 
then  formed  is  either  poured  into  large  porcelain  basins, 
in  which  it  solidifies  in  cakes  in  half  an  hour,  or  it  is 
poured  into  vessels  one-third  full  of  chloroform,  to  crys- 
tallize. 

PHOSPHORIC  ACID  FOR  SUGAR  REFINING. 

A.  ScHEiBLER  states  that  free  phosphoric  acid,  if  judi- 
ciously added  to  the  syrups,  does  not  cause  inversion, 
while  the  lime  present  is  readily  removed  by  its  means,  and 
also  some  other  impurities  capable  of  being  precipitated  ; 
the  alkalies  present  are  diminished  (as  regards  their  inju- 
rious action),  the  acids,  at  first  combined  with  the  lime,  go- 
ing to  neutralize  the  alkalies  present;  the  charcoal,  too, 
is  less  clogged  with  the  syrups,  and  less  treacle  is  made. 

The  phosphoric  acid  is  prepared  by  lixiviating  methodi- 
callv  superphosphate  of  commerce,  and  adding  sulphuric 
acia  to  the  concentrated  liquor;  after  straining  off  from 
the  precipitated  gypsum,  the  liquid  is  digested  with  phos- 
phate of  barium  precipitated  from  phosphoric  acid  by 
barium  chloride  and  ammonia  ;  this  removes  any  sulphur- 
ic acid  or  calcium  sulphate  present,  producing  in  the  lat- 
ter case  an  acid  calcium  phosphate  in  no  way  injurious. 

(22) 

Varnish. — M.  Zingler  patents  the  following  process, 
consisting  in  dissolving  camphor  in  bisulphide  of  carbon, 
mixing  the  solution  with  powdered  gum  copal,  or  other 
hard  gum,  and  afterward  adding  either  camphor  or  methy- 
lated spirit,  or  both.  After  the  materials  have  been  thor- 
oughly agitated  until  the  whole  of  the  gum  is  dissolved, 
the  product  is  a  spirit  varnish.  Oil  varnish  is  produced 
by  dissolving  linseed  or  other  drying  oil  in  camphor  of  in 
methylated  spirits,  or  in  a  mixture  of  these  ;  and  this  com- 
pound is  mixed  with  the  spirit  varnish  above  described. 
With  these  spirit  and  oil  varnishes  can  be  mixed  other 
gums  or  resins. 
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A  SCIENTIFIC  TEST  FOR  THE  DIAMOND. 

A  PKOFESSOR,  in  taking  leave  of  a  pupil  who  was  about 
to  start  for  the  African  diamond  fielas,  put  into  his  hands 
apiece  of  corundum,  remarking,  "  If  you  find  any  stone 
that  scratches  that,  it  must  be  a  diamond."  It  is  interest- 
ifl]g' to  state  the  use  made  of  this  knowledge  :  the  gentle- 
man who  was  present  at  Du  Toit's  Pan,  in  the  diamond 
feJds  of  South  Africa,  and  saw  a  bucketful  of  mud  taken 
up,  from  which  a  pebble  was  produced;  on  aking 
ieave  to  examine  it,  it  was  founa  to  scratch  the  cor- 
undum, and  $5,000  was  immediately  offered  for  it  and 
accepted ;  within  a  week,  it  was  sold  for  $30,000.  Both 
oriental  topaz,  ruby,  and  sapphire  were  shown  in  the 
stone.  Comparing  corundum  with  quartz,  to  which  it 
bears  some  resemblance,  the  Professor  explained  that 
they  could  readily  be  distinguished  from  eacn  other ;  the 
hardness  of  the  quartz  is  7,  while  that  of  corundum  is  9; 
and  if,  again,  a  crystal  of  each  were  broken,  it  would  be 
found,  while  the  corundum  would  break  into  rhombs  on 
each  alternate  angle,  the  quartz  would  break  with  a  curv- 
ed fracture.  The  best  way,  however,  of  distinguishing 
them  was  to  take  their  specific  gravity,  that  of  corundum 
being  3.9,  while  that  of  quartz  was  but  2.6. 

India-Rubber  Solution. — Caoutchouc  is  well  washed 
with  water  to  remove  dirt,  and  then  cut  under  water  into 
sHces  about  a  centimetre  thick ;  these  are  pressed  between 
rollers,  and  the  thin  sheets  thus  produced  torn  into  strips 
and  dissolved  in  the  mixture  of  benzole  and  turpentine  in 
the  following  proportions : 

India-rubber 26  parts 

Benzole 50    *^ 

Turpentine 70    *^ 

The  solvents  must  be  free  from  dissolved  grease.    Lamp- 
black or  other  coloring  matter  can  be  added,  if  required. 

Pulverization  of  Chlorates.  A.  Gawalovski.— 
This  may  be  safely  and  conveniently  effected  by  introduc- 
ing panes  of  glass  into  a  hot,  saturated  solution  of  the  salt 
to  be  operated  on,  and  scraping  the  fine  deposit  from  the 
panes  by  means  of  a  card. 

The  ignition  of  a  mixture  of  potassium  chlorate  and 
sugar  by  sulphuric  acid  may  be  conveniently  demonstrat- 
ed by  dropping  it  into  a  basin  moistened  with  the  acid. 

Mineral  Oil  may  be  detected  by  its  property  of  im- 
parting a  fluorescence  to  animal  or  vegetable  oils,  and  by 
its  aromatic  odor  on  burning.  The  presence  of  resin  may 
be  ascertained  bv  its  giving  a  deeper  color  with  nitric  acid 
than  that  given  oy  the  pure  oil. 
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REMOVAL  OF  HAIR  FROM  SKINS. 

M.  Anderson  attributes  the  action  of  charcoal  as  * 
pilatory  to  the  effect  of  the  oxygen  condensed  in  the  p^ 
of  the  charcoal,  whereby  the  fatty  matters  of  thecapill* 
glands  are  destroyed.     If  a  skin  covered  with  hair  be  i^ 
mersed  in  a  mixture  of  water  and  pulverized  wood  ch*^ 
coal,  all  the  hair  is  removed  in  four  or  five  days.   "Of 
only  inconvenience  which  attends  this  use  of  charcoal*^ 
that  the  skin  does  not  swell,  so  that  the  cleansing  of  ' 
inner  surface  is  rendered  somewhat  more  difficult.    1 
however,  may  be  remedied  by  immersing  the  skininwokj 
milk  of  lime  for  two  or  three  days.     When  the  tempciW 
ture  is  at  15°  to  20°  the  hair-removing  effect  is  brDUffhi] 
about  in  four  to  five  days,  but  at  a  temperature  of  5  to 
10°  a  longer  time,  seven  to  eight  days,  is  required. 

The  leather  made  from  hides  thus  treated  is  mudi 
tougher  than  that  made  from  skins  treated  by  the  ordinar 
ry  lime  process ;  less  labor  is  required  and  the  work  is 
more  healthy ;  the  tanning  of  such  skins  also  occupies 
less  time,  and  is  better  accomplished,  on  account  of  tbc 
neutralization  of  the  tanning  principle  through  the  pre- 
sence of  lime  in  the  pores  01  tne  hides  treated  by  the  lime 
process.  (90) 

Blackening  Sheet-Zinc— The  following  is  a  new  pro- 
cess lately  discovered  for  obtaining  zinc  sheets  of  a  solid 
black  color.  The  sheet  of  zinc  is  cleansed  by  hydrochlo- 
ric acid  and  sand,  and  then  plunged  into  a  solution  of 
equal  parts  of  chlorate  of  potash  and  sulphuric  acid.  A 
slight  velvety-black  deposit  is  immediately  formed.  The 
plate  is  carefully  washed  with  water,  allowed  to  dry,  and 
then  plunged  into  a  solution  of  asphalte  in  benzine,  left 
to  drain,  and  rubbed  with  a  piece  of  cotton  rag. 

Color  Printing.— W.  M.  Halbert  patents  the  use  of 
papers  of  any  of  the  various  colors  for  the  printing  of 
newspapers  and  books  from  the  ordinary  types  or  stereo- 
typeci  plates,  with  any  other  colored  inks  or  liquid  dyes 
which  would  contrast  with  the  color  of  the  paper ;  the 
letterpress  being  printed  with  the  complementary  color, 
viz. :  On  a  red  paper  the  letterpress  is  printed  in  green, 
and  vice  versa  ;  on  a  blue  ground  the  letterpress  is  printed 
in  .orange,  and  vice  versa  ;  on  a  yellow  ground  the  letter 
press  is  printed  in  violet,  and  vice  versa  ;  on  a  violet  red 
the  letterpress  is  printed  in  yellowish  green,  and  vice  ver- 
sa ;  on  a  violet  blue  the  letterpress  is  printed  in  orange 
yellow,  ana  vice  versa  ;  on  a  greenish  blue  the  letterpress 
IS  printed  in  reddish  orange,  and  vice  versa.    As  equal 
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Ions  of  the  three  primary  colors  can  produce 
lack  is  complemental  with  any  of  these  colors ; 
J  black  grounds  are  used  for  printing  with  any  of 
r  colored  inks  or  dyes,  or  vice  versa.  The  letter- 
y  also  be  printed  on  the  colored  grounds  with 
ich  would  extract  the  color  from  the  paper  and 
letterpress  white. 

ULic  Engines  for  Sewing-Machines. — Some 
nes  for  this  purpose,  made  bv  M.  A.  Schmid,  of 
jre  shown  at  the  Vienna  Exnibition.  They  are 
1  used  in  Switzerland,  where  water  is  abundant, 
ed  at  a  high  pressure.  The  engine  consists  of 
d  air-tight  chest,  in  which  works  a  small  oscil- 
inder,  the  piston-rod  of  which  turns  a  three- 
e  pulley.  An  air-vessel  serves  as  a  regulator, 
te  of  plain  glass  in  the  chest  permits  of  the 
f  the  engine  being  seen.  The  speed  of  the  shaft 
ween  120  and  500  revolutions  per  minute,  and 
mption  of  water  depends  on  tne  work  done. 
I  kilogram  metre,  witn  water  at  20  metres  pres- 
360  litres  (79  gallons)  per  hour,  which  corre- 
fifty  per  cent  of  useful  work.  For  tailors'  sew- 
les,  which  require  as  much  power  as  4  kilo- 
5S  per  second,  this  engine  would  be  much  too 
it  is  stated  to  be  adapted  for  sewing  linen,  and 
purposes.  Its  price  at  Zurich  is  100  francs  ($20). 

lAL  Furs. — A  new  method  of  treating  fur  has 
nted  in  England,  by  Joseph  Tussaud.  He  re- 
hair  or  fur  from  the  skin,  substituting  for  the 
rtificial  skin.  First,  the  piece  of  fur  to  be  treat- 
id  in  lime-water,  for  the  purpose  of  loosening 
Then  it  is  washed  in  water,  and  hung  up  to  dry. 
laid  on  a  board,  with  the  hair  side  up,  and  a  so- 
lue  applied,  care  being  taken  not  to  disturb  the 
sitlon  of  the  hairs.  The  glue  having  dried  and 
rd,  holds  the  hairs  so  firmly  as  to  allow  the  na- 
tp  be  pulled  off.  An  artificial  skin  is  now  ap- 
lie  roots  of  the  hairs,  by  pouring  over  them 
a-rubber,  boiled  drying-oils,  or  other  water- 
tances,  which,  on  drying,  will  form  a  continu- 
rane  supporting  the  hairs.  The  glue  is  then  re- 
steeping  the  fur  in  warm  water.  Furs  prepared 
y  are  moth-proof,  and  superior  to  the  natural 
lany  purposes,  such  as  mats,  rugs,  etc.  After 
al  of  the  hair  or  fur,  the  skins  are  still  available 
nufacture  of  leather. 
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PORTABLE  FIRE  EXTINGUISHER. 

Zabel    has  constructed  a    portable  fire-extinguish^' 

which  seems  to  unite  simphcity  with  great  eflectivene** 

The  apparatus,  as  shown  in  vertical  section  in  Fig.  /,  ^ 

filled  op  to  the  mouth  b  of  the  lead  tube  B  with  water,  ana 


also  contains  some  bicarbonate  of  soda.  The  lead  pipe  B 
IS  filled  to  its  top  with  sulphuric  acid  (of  abourSo  per 
cent  stiength),  with  which,  also,  the  marginal  groove 
is  provided;  a  lead  cap  set  over  the  neck  dips  into 
the  groove  and  excludes  thus  the  moist  air  from  the 
sulphuric  acid:  this  precaution  is  required  in  order  to 
prevent  the  absorption  of  moisture  by  the  acid,  for  should 
such  absorption  take  place,  it  would  bring  about  the 
_  overflow  of  the  contents  of  the  lead  pipe,  and  thus  dis- 
charge the  .ipparatus.  When  the  extinguisher  is  to  be 
employed,  it  is  turned  over,  as  seen  in  Fig.  z,  several  times 
shaken  up,  put  by  means  of  the  strap  R  on  the  t^ck, 
and  then  discharged  through  the  tap  H.  On  inverting 
the  apparatus  the  little  lead  cap  falls  oft,  the  sulphuric 
acid  pours  into  the  water,  which  fills  the  interior  of  the 
cylinder,  decomposes  the  bicarbonate,  and  thus  saturates 
the  water  with  carbonic  acid  gas  and  sulphate  of  soda. 
Ihe  quantity  o£  bicarbonate  taRen  is  such  as  to  yield  car- 
bonic acid  capable  of  producing  a  pressure  of  4f  to  %\  at- 
mospheres.   The  apparatus  is  proof  for  a  pressure  of  14 
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IMPROVEMENT  IN  PEAT  MANUFACTURE. 

The  peat  is  first  heated  by  coils  filled  with  superheated 
steam  stirred  by  the  machinery,  and  after  the  water  has 
escaped  so  far  heated  that  part  of  the  pyroligneous  and 
tarry  products  of  the  wood  fibre  are  developed,  which 
then  serve  as  a  cement  when  the  powerful  hydraulic  pres- 
sure is  applied.  The  whole  operation  takes  only  thirty 
minutes,  and  is  a  striking  illustration  how  mechanical  art 
can  perform  in  a  short  time  a  transformation  which  it 
took  nature  millions  of  centuries  to  accomplish  in  our 
coaJ-beds,  which  are  nothing  but  vegetable,  peat-like  re- 
mains of  vegetation  changed  by  pressure  and  more  or  less 
heat  into  the  different  qualities  of  coal. 

Variable  Hose-pipe  Nozzle.— Captain  William  Leg- 
gett,  of  New-York  city,  has  designed  a  nozzle  for  hose- 
pipes, so  constructed  that  the  fireman  holding  the  pipe  in 
Hand,  may  readily  enlarge  or  diminish  the  size  of  issuing 
stream  01  water.  It  is  a  simple  and  beautiful  improve- 
ment, highly  approved  by  the  various  fire  departments, 
^d  is  rapidly  coming  into  general  use. 

THE  CHEMISTRY  OF  STEEL. 

By  Prof.  B.   S.  Hedrick.— Prof.  Baur,  of  New- York, 
found  that  chromium  was  a  steel-making  element,  acting 
lilce  carbon.   It  was  formerly  supposed  that  silicon  must  be 
entirely  burned  out  of  the  iron  in  the  manufacture  of 
steel.    It  is  now  found  that  silicon  is  also  a  steel-making 
element  when  made  to  take  the  place  of  carbon.     Profes- 
sor Du  Motay,  of  France,  has  lately  shown  that  phosphorus 
is  a  steel-maker.     Boron  and  aluminium  can  be  put  in  the 
same  list.    Thus  substances  which  have  heretofore  been 
Kfrarded  as  highly  injurious  can  be  used  in  the  manufac- 
ture of  true  steel,  if  the  carbon  is  removed  and  the  proper 
quantity  of  the  other  be  substituted.    The  paper  was  dis- 
:ussed  by  Professors  J.  Lawrence,  Smith,  Hunt,  Silliman 
md  Johnson.     Professor  Smith  gave  his  experience  with 
reference  to  cast-iron  containing  phosphorus  as  better  re- 
Msting  the  effects  of  strong  acids.     Professor  Hunt  stated 
;hat  wrought-iron  having  as  high  as  one  percent  of  phos- 
3horus  shows  a  remarkable  power  in  resisting  friction,  as 
n  sleigh  runners,  instancing  the  use  of  this  iron  from  a 
loted  foundry  in  Canada.     Professpr  Johnson  remarked 
;hat  titanic  iron  ore  found  in  the  /vdirondacks  is  wonder- 
fully free  from  phosphorus,  sulphur  and  other  impurities, 
ilthough  the  manufactured  iron  contains  no  trace  of  tita- 
nium, and  the  process  of  reducing  the  ore  is  too  expensive 
for  the  profitable  working  of  mines  in  that  locality. 
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INTERNATIONAL  RIFLE  CONTEST. 

A  TRIAL  of  skill  between  six  riflemen  of  America  and  six 
Irom  Ireland,  made  near  New- York.  1874,  ended  in  a  vic- 
tory for  America,  the  shooting  on  both  sides  being-  mar- 
velous for  accuracy.  Two  hundred  and  seventy  shots 
(fifteen  for  each  man  at  800,  900.  and  1,000  yards  respec- 
tively) were  fired  on  each  side  ;  and  four  points  being 
given  for  each  bull's-eye,  the  possible  total  was  1,080  to  each 
competing  team.  The  Irish  party  marked  931,  and  the 
Americans,  previously  to  the  last  man's  shot,  exactly  tied 
them.  Colonel  Bodine  was  firing,  and  on  him  depended 
the  result.  He  scored  a  centre,  3  points,  making  a  total  of 
934.  We  believe  this  total  has  never  been  exceeded.  But 
the  equality  of  the  two  scores  was  even  more  remarkable 
than  this,  as  the  Irish  side  lost  four  points  by  one  marks- 
man firing  at  the  wrong  target,  onwnich  he  made  a  bull's- 
eye. 

Asbestos. — G.  Cleghorn  and  F.  G.  Paterson  make  the 
following    application   of    asbestos :     i.    Making   paper 
out  of  asbestos  fibre  pulp,  or  mixture  of  that  with  other 
fibre   and    cutting    this   asbestos  paper  into  strips,  and 
twisting  these  into  thread,  yarn,  or  cord,  either  with  or 
without    being   first   coated  with   india-rubber.    2.  Twist- 
ing two  or  more  of  these  into  larger  cords,  either  with 
or  without  a  core  of  india-rubber,  lor  making  fluid-tight 
packings  and  joints  of  stuffing-boxes,  working  and  other 
parts  of  steam-engines,  and  other  machinery,  pipes,  boil- 
ers, stills  and  retorts.     3.  Plaiting  these  twisted  asbestos 
threads  into   braids  for   making  the  said  packings  and 
joints.     4.  Weaving  the  asbestos  thread  or  yam  into  a 
cloth,  somewhat  about  the  texture  of  canvas  which  would 
withstand  the  action  of  the  weather  and  heat,  and  be  used 
for  flange  joints   and   for   coverings,  mail  and  dispatch- 
bags,  window-curtains,  also  for  producing  works  of  art 
upon  surfaces  to  stand  against  decay  and  nre,  and  making 
wrappers  for  projectiles.     5.  Making  waddings,  cartridge 
cases,  and  wrappers  for  cartridges  out  of  asbestos  paper, 
millboard,  pasteboard,  or  woven  fabric,  which  woula  pre- 
vent windage  and  friction,   from    the  flexibility  and  lu- 
bricity of  the  asbestos,  enabling  the  barrels  to  be  kept 
longer  clean  and  be  fired  oftener. 

Reflection  of  Crystals  of  Copper  Sulphate. — If  a 
large  clear  crystal  of  copper  sulphate  is  held  near  a 
polished  plate  of  platinum  or  steel  in  direct  sunlight,  it  is 
seen  that  whenever  the  rays  are  reflected  from  the  crystal 
on  to  the  plate,  the  latter  appears  of  the  color  of  copper. 
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NEW  ELECTRIC  CLOCK. 

Among  the  many  objects  of  interest  in  the  recent  Art 
Exhibition  of  Dundee,  few  things  excited  more  interest 
among  the  visitors  than  a  clock  worked  by  electricity,  in 
connection  with   a  normal   or  master  clock  by  Messrs 
Ritchie    &    Sons,    of    Edinburgh.      The   master    clock, 
which  is  one  merely  of  an  ordinary  kind,  requiring  to  be 
wound  up  periodically,  is  placed  on  the  platform  of  the 
large  hall.    The  oscillations  of  its  pendulum  are  used  to 
complete  contact  between  the  poles  of  a  galvanic  battery 
on  the  top  of  the  clock-case.    There  are  two  cells  of  the 
ordinary  Daniell's  sulphate  of  copper  battery,  one  pole  of 
each  being  placed  in  metallic  connection  with  the  gas- 
pipe,  and  tne  other  pole  terminating  in  a  slender  spring, 
against  which   the   pendulum-rod  impinges;    and   while 
contact  is   thus   obtained  alternately  with  one  or  other 
spring,  a  current  of  positive  or  negative  electricity  is  sent 
tnroueh  the  pendulum-rod,  along  the  insulated  wire  con- 
nected with  it,  to  the  other  end  of  the  hall,  where  the 
sympathetic  clock  is  placed.    This  differs  from  previous 
electric  clocks,  and  is  provided  with  a  magnetic  pendulum, 
consisting  of  a  wooden  rod  having  a  hollow  coil  or  bob- 
bin of  insulated  copper  wire,  the  ends  of  which  arc  attached 
to  the  suspension   springs   on  which   the   pendulum   is 
hung.    A  double  bundle  of  permanent  magnets  is  fixed  in 
the  centre  of  this  bobbin,  their  similar  poles  being  placed 
toward  each  other.  An  attraction  to  and  repulsion  from  the 
poles  of  the  magnet  hung  in   the   centre   of  the   coil   is 
caused  by   the   passage    of    the    currents    of    electricity 
through  the  wire  coil  of  the  pendulum,  in  which  motion  is 
thus  produced  and  maintained.      The  makers  have  con- 
structed a  simple  but  effective  escapement,  or  rather  pro- 
pelment,  by  which  two  arms  are  alternately  raised  by  the 
pendulum  out  of  action  with   the   record  wheel   ot   the 
clockwork,  and  when  released,  by  mere  force  of  gravity, 
push  forward  the  wheel-work  and  hands  by  sudden  and 
decided  steps,  which  are  thus  registered  by  the  hands  of 
the  clock.    There  is  such  a  peculiarity  in  the  construc- 
tion of  the  pallets  that  no  probable  force  can  push  forward 
the  hands  beyond  the  fixea  stops,  and  no  power  less  than 
the  weight  oi  the  gravity  arm  will  drive  the  wheel-work 
backwards. 

The  difference  between  this  system  and  that  which 
works  electric  clocks  hitherto  in  use,  is  that  the  passing 
currents  of  electricitv  are  employed  merely  to  maintain 
motion  in  the  pendulum,  which  is  effected  by  a  very  weak 
battery  ;  and  irom  the  great  momentum,  these  currents 
may  be  intermitted  or  the  wire  cut  for  even  two  minutes 
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at  a  time  without    destroying  the  coincidence  of  time 
shown  by  the  sympathetic  clock,  which  is  dependent  on 
the  motion  of  its  own  pendulum,  and  not  in  any  way  upon  * 
the  power  of  the  battery.    This  allows  the  opportunity  of 
causing  several  clocks  attached  to  the  same  wire  circuit 
to  report  their  accuracy  by  making  each  clock  at  a  cer- 
tain second  to  cut  the  wire  connection  during  that  second, 
and  thus  the  flow  of  the  current  is  prevented.     By  means 
of  a  galvanometer  placed  in  the  wire  these  dropped  sec- 
onds are  observed,  and  the  correctness  of  the  respective 
clocks  guaranteed.  Whatever  the  number  of  clocks  placed 
on  the  same  wire  circuit,  all  of  them  will,  of  course,  act 
in  unison  with  the  beat  of  the  normal  or  master  clock. 

(6i) 
THE  CAMACHO  ELECTRO-MOTOR. 

Several  scientific  men,  at  Havana,  have  been  appoint- 
ed to  examine  the  electro-magnetic  engine  invented  by  J. 
S.  Camacho,  and  to  report  on  its  advantages  for  industrial 
purposes  in  general,  and  especially  as  motive  power.    So 
says  the  Revista  de  Teligraphos,     In  the  Camacno  electro- 
magnet each  limb  is  formed  of  four  hollow  concentric  iron 
cylinders,  the  inner  one  half  an  inch  in  thickness,  and  the 
three  remaining  one-quarter  inch.     The  interior  diameters 
of  the  tubes  are   respectively,  2,  3,  4,  and  5  inches.     Each 
of  them  is  surrounded  with  a  coil  of  copper  wire,  covered 
with  cotton,  and  is  one-eighth  inch  in  section,  forming,  on 
the  three  inner  tubes,  two  complete  layers  with  180  turns, 
and  on  the  outer  tube  seven  layers  with  630  turns. 

The  copper  wire  on  each  tube  is  coiled  in  the  same  di- 
rection, passing  at  its  ends  across  the  armature  of  the 
magnet,  and  uniting  them,  therefore,  in  the  natural  order, 
so  as  to  form  a  single  conductor  through  which  the  cur- 
rent from  the  battery  may  travel,  magnetizing  each  tube, 
and  endowing  them  all  with  magnetism  of  an  equal  na- 
ture. The  length  of  the  limbs  of  the  magnet  is  8  inches, 
the  weight  'j'j  lbs.,  and  that  of  the  copper  wire  47  lbs.,  with 
a  total  length  of  2,600  feet. 

Repeated  experiments  have  shown  that  this  magnet  re- 
quires the  current  produced  by  seven  bichromate  of  po- 
tassa  elements,  and  its  power  of  attraction  at  a  distance  of 
one-twelfth  of  an  inch  is  more  thiin  1,250  lbs.  An  electro- 
magnet of  the  ordinary  construction,  of  equal  exterior 
diameter,  and  placed  in  the  same  conditions,  is  only  able 
to  support  25  lbs.,  a  weight  50  times  smaller. 

Repeated  experiments  of  physicists,  as  eminent  and 
well  versed  in  electro-magnetism  as  De  la  Rive,  have 
shown  that  the  main  difficulty  which  has  opposed  the  in- 
dustrial application  of  the  electro-magnetic  force  has  been 
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that  hitherto  it  has  proved  from  25  to  30  times  dearer  than 
that  of  steam..  If,  therefore,  M.  Camacho  has  succeeded 
in  obtaining  electro-magnets  so  powerful,  the  following 
proposition  can  not  be  pronounced  too  venturesome : 
"  The  new  electro-magnets  offer  to  industry  a  source  of 
power  much  cheaper  than  animal  Isibor,  and  capable  of 
immediate  application  to  urban  railways.  The  same  pow- 
er is  further  destined,  at  no  remote  epoch,  to  replace  ad- 
vantageously that  of  steam." 

The  report  is  signed  by  D.  Francisco  Clerch,  Professor 
of  Physics  and  Chemistry  at  the  College  of  Guanabacoa ; 
D.  En.  de  Aranlave,  Inspector-General  of  Telegraphs  for 
Cuba ;  D.  Antonio  de  Molina,  Engineer-in-Chief  on  the 
staff  of  the  roads,  canals,  and  harbors,  and  of  public 
works ;  and  D.  Alberto  de  Castro,  Civil  Engineer. 

THE  LAWS  OF  FRICTIONAL  ELECTRICITY. 
M.  L.  JouLiN  has  investigated  the  laws  of  frictional 
electricity  with  a  machine   suggested   by  the   electrical 
phenomena  often  observed  in  bells  used  for  transmitting 
power.     A  very  great  quantity  of  electricity  is  thus  pro- 
duced, capable  of  giving  long  brushes  and  sparks,  of  de- 
viating a  galvanometer  needle,  of  decomposing  water,  and 
in  Geissler  tubes  of  showing  the  stratification  of  the  light. 
A  new  method  of  measuring  electric  tension  has  been  em- 
ployed,  dependent  on  the  greatest  distance  at  which  a 
brush  is  perceptible  on  a  given  sphere  when  brought  near 
the  electrified  body.     The  experiment  was  varied  by  using 
pulleys    of    various   metals   or   non-conductors,   and   by 
changing  the  velocity,  tension,  and  temperature.     In  ar- 
ranging the  results  there  seem  to  be  three  causes  influ- 
encing the  production  of  electricity — the  velocity  of  sepa- 
ration of  the  parts  of  the  belt  and  pulley,  the  complex 
mechanical  action  of  bending  the  belt,  and  the  tempera- 
ture of  the  two  materials. 

NEW  GALVANOMETER. 
Dr.  Friedrich  Muller  describes  a  new  form  of  galvan- 
ometer, with  improved  reading  and  deadening  arrange- 
ments. The  needle  is  immersed  in  glycerin  diluted  with 
one-eighth  of  water,  and  above  it  there  is  a  horizontal 
tube  of  glass  in  rigid  connection  with  it,  to  which  the 
suspending  thread  is  attached.  Platinum  wires,  bent  ver- 
tically upward  from  the  ends  of  the  tube,  are  in  a  plane 
with  the  suspending  thread.  And  the  zero  point  of  a  scale, 
seen  beyond,  is  in  a  line  with  these  three  parts  when  the 
needle  is  in  its  normal  state  of  rest.  (88) 

M.  Neyreneuf  has  ascertained  by  experiments  that  ne- 
gative electricity  attracts  flame,  which  positive  electricity 
repels. 
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NEW  CAMERA  LUCIDA  FOR  DRAWING. 

A"*^  is  known  that  the  construction  of  the  camera  lucida 
iounded  upon  the  simultaneous  perception    of    two 
l^^es — ^that'of  the  object  and  that  of  the  pencil.     Vari- 
^ft  means  have  been  employed  to  arrive  at  this  result, 
that  of  Sommering,  it  is  a  metallic  mirror  smaller  than 
|e  pupil;  that  of  Amid  is  constructed  on  the  principle 
^'reflection  on  a  plate  with  parallel  faces  ;  that  of  Wollas- 
at  present  mos»t  in  use,  consists  in  a  prism,  of  which 
—  edge,  dividing  the  pupil  in  two  parts,  permits  the  ob- 
JfSCtto  be  seen  by  the  upper  half,  and  simultaneously  the 
Pjencil  by  the  lower  portion.     In  all  these  systems  the  fu- 
sion of  the  images  is  somewhat  difficult  to  seize,  especial- 
ly for  certain  points  of  the  reflected  image.    Govi,  Profes- 
sor of  Physics  at  the  Royal  University  at  Rome,  proposes 
"to  cover  with  a  thin  layer  of  gold  the  reflecting  surface  of 
a  prism,  and  to  apply  upon  this,  with  Canada  balsam,  a 
second  prism  with  like  angles.    Although  this  layer  of 
gold  is  sufficiently  transparent  to  allow  the  luminous  rays 
to  pass,  its  power  of  reflection  is  considerable,  and  it  gives 
;'     images  of  great    brightness.    We  have  thus  a  perfect 
means  of  superimposing,  without  fatigue  to  the  eye,  two 
different  images — ^the  one  direct,  and  the  other  reflected. 
The  principle  is  the  application  of  that  property  of  thin 
plates — metallic  or  otherwise — to  transmit  simultaneously 
direct  rays,  and  to  reflect  rays  which  arrive  obliquely  from 
another  source. 

NEW  SPECTROSCOPE. 

The  instrument  is  the  invention  of  Professor  A.  K. 
Eaton,  of  Brooklyn,  N.  Y.,  and  is  by  himself  named  •*  a 
direct-vision  spectroscope."  It  consists  of  a  thick  plate  of 
^ss  with  parallel  sides,  united  to  one  of  the  faces  of  an 
ordinary  bisulphide  of  carbon  prism,  or  a  prism  of  dense 
flint  glass.  According  to  the  amount  of  dispersion  desir- 
ed, the  light  is  made  to  enter  either  on  the  end  of  the 
glass  plate,  or  on  the  opposite  face  of  the  bisulphide 
prism.  The  results  obtained  from  this  instrument  are  as 
follows :  The  dispersion  of  this  compound  prism  is  near- 
ly four  times  greater  than  that  of  the  ordinary  60"  prism. 
The  mean  emergent  ray  is  practically  parallel  to  the  inci- 
dent ray.  It  does  not  deflect  the  ray  from  its  original 
path.  Many  Fraunhofer  lines  are  visible  by  this  prism 
with  the  naKed  eye,  while  with  the  observing  telescope  all 
the  prominent  lines  are  clearly  reversed,  without  the  use 
of  the  slit  or  collimeter,  by  merely  throwing  a  strong  beam 
of  light  by  means  of  a  mirror. 

When  the  usual  appliances  of  slit-collimeter  and  tele- 
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scope  are  cmploved,  it  widely  resolves  the  D  line,  and 
shows  the  nickel  line  between  these  two  lines— a  result 
claimed  as  the  best  obtained  by  a  four-prism  instrument 
of  Browning. 

It  is  stated  that  a  simple  bisulphide  prism  in  this  instro- 
ment  gives  a  dispersion  of  40"  between  the  B  and  G  lines; 
when  it  is  used  for  projection,  it  gives  a  spectrum  8  feet 
long  at  a  distance  of  10  feet  from  the  screen,  enabling  100 
dark  lines  to  be  counted. 

It  is  evident,  therefore,  that  this  prism  promises  to  be- 
come a  most  valuable  instrument  for  projection  in  the  le<> 
ture-room,  while  either  solar,  electric,  or  oxyhydrogen  il- 
lumination may  be  employed,  having  the  great  advantage 
of  simplicity  ot  adjustment,  since  it  avoids  the  necessityof 
turning  the  lantern  after  the  slit  has  been  focussed  on  the 
screen. 

NEW  SPECTRUM  RESEARCHES. 

Dr.    Henry    Draper,   of  the  New- York   University, 
communicates  the  highly  valuable   results   obtained  if 
himself  in  attempting  to  photograph  the  diffraction  spec- 
trum of  the  solar  light.    The  photographs  published  by 
him  are  of  remarkable  clearness,  and  must  be  considered 
as  an  important  advance  over  the  spectra  that  have  hith- 
erto been  drawn  by  the  hand  alone.     In  the  finest  maps 
drawn  by  hand,  such  as  those  of  Angstrom,  the  relative 
intensity  and  shading  of  the  lines  are  but  partially  repre- 
sented, and  a  most  laborious  and  painstaking  series  of  ob- 
servations and  calculations  is  necessary  in  order  to  secure 
approximately    correct    positions    of    the    multitude  of 
Fraunhofer  lines.    Thus,  for  instance,  Angstrom  in  a  cer- 
tain portion  of  his  spectrum  shows  118  hues,  while  Dra- 
per's photograph  gives  293.    The  diffraction  plate  used  by 
Dr.  Draper  was  prepared  for  him  by  Mr.  L.  M.  Ruther- 
ford, by  a  machine  cievised  and  constructed  by  that  well- 
known  amateur.     It  consists  of  a  plain  glass  surface,  a 
portion  of  which,  equal  to  about  one  square  inch,  is  ruled 
with  a  fine  diamond  point  with  6,481  lines  to  the  inch. 
Owing  to  the  fineness  of  details  brought  out  by  Draper's 
photographs,  he  is  justified  in  the  statement  that  the  ex- 
act composition  of  even  a  part  of  the  spectrum  of  any 
wietal  will  not  be  known  until  we  have  obtained  photo- 
€rraphs  of  each  on  a  large  scale. 

I*  ?^^^^ATE  OF  Copper  Optics. — If  we  receive  the  solar 
"ght  reflected  by  a  large  crystal  of  sulphate  of  copper 
upon  a  sheet  of  platinum  or  tin  plate,  placed  at  a  small 
mef  n^^  from  the  crystal,  the  sheet  assumes  the  color  of 
ed  r    K    ^^PP^r  upon  the  part  which  receives  the  reflect- 
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MID-AIR  SPECTROSCOPIC  OBSERVATIONS. 

In  a  balloon  ascent  recently  made  for  scientific  pur- 
X>oses  by  Messrs.  Croce-Spinelli  and  Sivel,  the  authors 
ascended  to  a  height  of  about  22,000  feet,  experiencing  a 
temperature  at  that  elevation  of  7.6°  Fahr.     Spectroscopic 
and  physiological  observations  were  particularly  attencfed 
to.    It  was  noted  that  of  the  two  obscure  bands  on  the 
light  and  left-hand  of  the  double  line  D  in  the  solar  spec- 
trum, the  right-hand  band  disappeared  at  an  elevation  of 
about  16,000  feet    while   the  left-hand  band  vanished  at 
about  21,00  feet,  thus  confirming  Janssen's  opinion  that 
these  bands  are  of  terrestrial  origin.    The  observers  car- 
ried with   them   cans  of  condensed  oxygen,  and  found 
some  relief  from  the  effect  of  the  rarefaction  of  the  air  by 
breathing  that  gas. 

POWER  OF  RED  RAYS  ON  SELENIUM. 

M.  Sale,  in  experimenting  on  the  electric  conducting 
power  of  selenium,  which  varies  with  the  degree  of  light 
to  which  it  is  exposed,  as  described  in  our  Record  for  1874, 
says  that,  after  careful  experiments,  he  concludes  that 
the  effect  of  the  light  is  not  produced  by  the  chemical 
rays,  since  the  maximum  of  diminution  is  observed  in 
the  maxhnum  point  of  the  red  rays.  Neither  is  the 
change  in  the  resistance  due  to  an  augmentation  in  the 
•  temperature.  While  the  effect  also  of  the  light  is  sensi- 
bly mstantaneous,  the  return  of  the  selenium  mto  its  nor- 
mal resistance  after  the  light  is  cut  off  is  not  so  rapid. 
Finally  it  appears  that  there  exists  in  the  red  rays,  which 
are  the  most  intense  in  heating  properties,  a  power  which, 
without  modifying  the  temperature,  changes  the  molecu- 
lar conditions  of  the  particles. 

REFLECTING  POWER  OF  FLAME. 

Recent  experiments  by  M.  Sorel  prove  that  carbon  re- 
tains its  reflecting  capacity  even  at  the  highest  tempera- 
tures. A  sunbeam  becomes  reflected  by  diffusion  and  is 
polarized  in  exactly  the  same  manner,  whether  it  falls 
upon  a  brilliant  flame  or  upon  smoke. 

Production  of  Light  in  Stones. — When  various 
kinds  of  hard  stones  are  pressed  by  the  workmen  (with 
their  hands)  against  quickly-revolvmg  grindstones,  the 
transparent  stones  become  pervaded  throughout  with  a 
yellowish-red  light,  like  that  of  red-hot  iron.  Opaque 
stones  give  a  red  light  at  the  place  of  contact,  with  halo 
and  sparks.  Dr.  Noggerath  thinks  the  phenomenon  worth 
studying  by  physicists. 
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i'HOTOGRAPHY   AT  THE   BOTTOM  OF  THE  SEA. 

Dr.  Neumayer  has  recently  exhibited  before  the  Berlin 
Geofi^raphical  Society  a  photographic  apparatus,  designed 
for  the  determination  of  the  temperature  and  of  the  cur- 
rents at  great  depths  in  the  ocean. 

The  invention  is  composed  of  a  copper  box,  hermetical- 
ly sealed  and  furnished  with  an  exterior  appendage  made 
like  a  rudder.     In  the  interior  is  a  mercury  thermometer 
and  a  compass,  each  inclosed  in  a  glass  receptacle  in 
which  are  admitted  traces  of  nitrogen  gas.   A  small  electric 
battery  completes  the  apparatus.     When  the  latter  is  al- 
lowed to  descend  attached  to  a  sounding-line,  the  action 
of  the  current  on  its  rudder  causes  it  to  assume  a  parallel 
direction,  thus  indicating  the  set  of  the  flow  by  tne  rela- 
tive position  of  compass,  needle,  and  rudder.    The  ther- 
mometer of  course  shows  the  surrounding  temperature.  In 
order  to  fix  these  indications,  a  piece  of  photographic  pa- 
per is  suitably  disposed  near  the  glass  cases  containmg 
the  instruments.    Then  at  the  proper  time  a  current  of 
electricity  is  established  through  the  gas  in  the  recepta- 
cles, causing  an  intense  violet  light,  capable  of  acting 
chemically  upon  the  paper  for  a  sufficient  length  of  time  to 
allow  of  the  photography  thereon  of  the  shadows  of  the 
compass-needle   and   of'  the   mercury-column.      Within 
three  minutes,  it  is  said,  the  operation  is  complete,  when 
the  apparatus  is  hoisted  and  the  paper  removed. 

THE  MAGNETIC  EQUIVALENT  OF  HEAT. 

There  has  recently  been  devised,   by  M.    Cazin,   in 
France,  a  thermo-magnetic  differential  apparatus,  by  means 
of  which,  it  is  stated,  the  absolute  quantity  of  heat  engen- 
dered by  magnetism  may  be  measured ;  in  other  words, 
the  magnetic  equivalent  of  heat  may  by  its  aid  be  deter- 
mined.    The  investigator,  after  observmg  the  thermic  ef- 
fects of  magnetism  on  the  core  of  a  rectilinear  electro-mag- 
net, around  which  the  wire  is  rolled  in  alternately  oppo- 
site directions,  so  as  to  produce  several  poles,  enunciates 
the  following  law  :     "when  the  alternate  spirals  con- 
structed by  the  wire  have  the  same  dimensions,  and  when 
they  divide  the  magnet  into  several  equal  portions  {conca- 
mirations),  the  quantities  of  heat  created  in  the  iron  core 
at  the  opening  of  the  voltaic  circuit  are  inversely  propor- 
tional to  the  squares  of  the  number  of  divisions,  the  other 
circumstances  not  changing."     For  example,  four  similar 
bobbins  are  disposed  around  a  cylindrical  iron  tube  at 
equal  distances  apart,  the  tube  extending  a  short  length 
beyond  the  outer  coils.     In  establishing  the  communica- 
tions, there  is  obtained,  with  the  same  total  length  of  wire 
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dicating  (by  increasing  or  diminishing  its  speed)  atmo- 
spheric changes  several  hours  in  advance.  It  is  especial- 
ly iively  on  the  approach  and  during  the  prevalence  of  a 
northeast  snowstorm ;  but  with  the  wind  anywhere  from 
east  to  south,  it  will  scarcely  move  at  all. 

The  apparatus  can  be  easily  constructed  by  any  person 
of  ordinary  intelligence,  and  it  makes  a  very  interesting 
scientific  apparatus.  It  can  as  well  be  located  in  the 
counting-room,  or  office,  as  in  the  engine-room. 

HEAT  CONDUCTIVITY  OF  CRYSTALS,  ROCKS, 
AND  OTHER  BODIES. 

E.  Jannetaz  has  shown  that  in  cleavable  crystals,  heat 
is  most  readily  conducted  in  directions  parallel  to  the 
cleavage- planes,  and  considers  that  the  directions  of  easi- 
est cleavage  are  those  of  greatest  reticular  density. 

The  author  has  now  experimented  on  a  considerable 
number  of  schistose  rocks,  and  with  the  invariable  result 
that  on  the  lamination  faces  the  isothermal  curve  is  a  cir- 
cle, while  on  a  section  perpendicular  to  the  cleavage 
planes  the  form  is  invariably  an  ellipse,  with  the  major  axis 
parallel  to  the  traces  of  the  lamination.  The  general  law 
apj)ears,  therefore,  to  be,  that  heat  is  propagated  most 
easily  along  the  surfaces  which  have  the  least  mutual  co- 
hesion. 

HEAT  PHENOMENA. 

Some  very  curious  phenomena  have  been  observed  by 
Tresca  during  the  forging  of  the  great  ingot  of  platino-in- 
dium.    When  it  was  at  a  dull  red  temperature,  one  could 
observe  upon  the  sides  of  the  ingot  luminous  streaks  ac- 
companying each  blow  of  the  hammer.    These  brilliant 
streaks  continued  sufficiently  long  to  allow  six  different 
ones,  developed  by  six  successive  blows,  to  be  simultane- 
ously visible.     Tresca  affirms  that  the   zone  which  be- 
comes luminous  is  that  along  which  the  molecules  flow 
when  the  change  of  form  consequent  upon  the  blow  takes 
place. 

The  Ohm. — The  term  "  ohm"  is  derived  from  the  name 
of  the  celebrated  electrician  who  first  ascertained  the  laws 
of  electrical  resistance,  and  is  a  measure  of  resistance  of 
which  it  is  the  unit,  in  the  same  way  as  we  use  the  inch  or 
yard  in  the  measure  of  length.  The  "  ohm,"  as  a  unit  of  re- 
sistance, was  adopted  by  a  committee  of  the  British  Asso- 
ciation many  years  ago,  and  is  now  the  acknowledged 
standard  of  resistance  throughout  the  world.  The  ohm 
represents  the  resistance  of  about  210  feet  of  copper  wire 
No.  16,  or  galvanized  wire  No.  8,  unexposed  to  disturbing 
causes  and  in  a  temperature  of  60°  Fanr. 
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THE  STEAM  SIREN. 

Fog  signals,  many  of  which  are  required  at  different 
points  on  the  Atlantic  and  Pacific  coasts,  are  of  several 
Kinds.  Some  are  steam-whistles,  the  sound  of  which  is 
made  deeper  or  louder  by  being  sent  through  a  trumpet ; 
but  the  most  effective  is  probably  the  siren.  This  ingeni- 
ous machine  consists  of  a  long  trumpet  and  a  steam-boiler. 
The  sound  is  produced  by  the  rapid  revolution  past  each 
other  of  two  flat  discs  pierced  with  a  great  number  of  small 
holes ;  a  jet  of  steam  under  high  pressure  is  projected 
against  the  discs,  which  revolve  past  each  other  more 
than  a  thousand  times  a  minute ;  as  the  rows  of  small 
holes  in  the  two  discs  come  opposite  each  other,  the  steam 
vehemently  rushes  through,  and  makes  the  singular  and 
piercing  noise  which  a  siren  gives  out.  One  of  these  ma- 
chines costs  about  $3,500  complete,  with  its  trumpet,  boil- 
er, etc. 

REMEDY  FOR  REVERBERATION. 
There  are  few  things  more  provoking  than  the  inabili- 
ty to  hear  a  public  speaker  distinctly,  when  that  inability 
arises  from  the  fact  that  the  building  has  been  construct- 
ed with  little  or  no  regard  to  good  acoustic  effect.     Plain 
and  parabolic  sounding  boards  have  been  introduced,  but 
with  very  indifferent  results.     Drapery  has  been  festoon- 
ed about  the  sides  and  bases  of  the  arches  with  no  better 
(and  with  very  unsightly)  effect ;  and  until  quite  recently, 
no  really  successful  method  has  been  devised  by  which 
the  difficulty  could  be  overcome.     The  Rev.  Joseph   P. 
Taylor,  formerly  rector  of  St.  Paul's  Church,  Brunswick, 
Me.,  ascertaining  that  his  audiences  were  greatly  troubled 
to  hear  him  distinctly,  on  account  of  excessive  reverbera- 
tion, gave  the  subject  careful  investigation  and  study,  and 
conceived  the  idea  of  overcoming  the  difficulty  by  the  in- 
troduction of  screens  of  very  fine  wire  beneath  the  ceil- 
ing, at  a  proper  angle  and  at  such  a  distance  from  the  pul- 
pit as  would  best  intercept  the  sonorous  wave,  and  thus 
prevent  its  striking  the  reflecting  surface  with  sufficient 
force  to  cause  echo.    The  same  device  was  subsequently 
employed  by  Mr.  Taylor  in  the  Brown  Memorial  Church, 
Baltimore,  where  a  very  bad  echo  or  reverberation  exist- 
ed; and  the  testimony  of  prominent  men  connected  with 
the  church  is  that  the  cure  is  complete.    The  Asylum 
Hill  Congregational  Church,  of  Hartford,  Ct.,  has  been 
successfully  treated  on  the  same  plan.      The  wires  are 
of  very  small  gauge,  and  do  not  disfigure  the  church  in 
the  least.     A  stranger  would  not  notice  them  unless  his 
attention  were  particularly  directed  to  them.    The  result 
of  the  experiment  is  most  satisfactory,  and  the  hearing  is 
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So  that,  when  the  latter  is  vertical,  the  traveler  will  de- 
scend with  a  slow  and  uniform  motion.  A  brass  covering 
protects  the  glass,  and  has  a  slit  through  which  the  scale 
and  traveler  can  be  seen.  Knowing  the  velocity  of  sound 
and  that  of  the  traveler,  it  is  easy  to  construct  the  dis- 
tance scale. 

In  operation,  the  edge  of  one  disc  is  brought  to  the  o 
mark;  and  the  instrument  being  held  horizontally,  the 
flash  of  the  cannon,  for  example,  is  noted  ;  at  that  instant 
the  telemeter  is  turned  to  a  vertical  positions  and  so  held, 
the  traveler,  of  course,  descending  meanwhile  until  the 
sound  is  heard,  when  it  ig  again  brought  horizontal.  The 
position- of  the  traveler  denotes  the  distance  to  be  read  on 
the  scale. 

It  is  stated  that,  during  the  course  of  official  experi- 
ments at  the  Belgian  Artillery  School,  the  instrument,  in 
estimating  distances  of  3,200  yards,  did  not  make  over  21 
yards  of  error,  a  quantity  certainly  insignificant  when 
other  causes  of  irregularities  in  firing  are  taken  into  con- 
sideration. 

The  force  of  the  wind  is  said  to  have  but  little  effect  in 
impairing  its  accuracy,  and  the  error  due  to  temperature 
mavbe  corrected  by  using  as  the  fluid  a  mixture  of  alco- 
hol and  water  in  proper  proportions. 

THE  PYROPHONE. 

M.  Frederic  Kastner,  of  Paris,  has  recently  devised  a 
novel  and  very  remarkable  musical  instrument,  which,  it 
is  said,  produces  astonishing  effects  even  in  the  midst  of 
the  largest  orchestras.  It  is  termed  by  its  inventor  the 
pyrophone,  and  we  present  herewith  an  engraving  of  it, 
taken  from  La  Nature,  The  origin  of  the  device  is  due  to 
the  curious  discovery  made  by  M.  Kastner  in  the  proper- 
ties of  singing  flames.  Many  scientists  have  studied 
these  interesting  phenomena,  but  the  peculiarities  of  two 
flames  in  conjunction  seem  to  have  escaped  their  notice. 

As  a  result  of  his  investigation,  M.  Kastner  finds  that  if, 
in  a  tube  of  glass  or  other  suitable  material,  two  or  more 
isolated  flames  of  proper  size  be  introduced  and  located  at 
a  point  corresponding  to  one-third  the  length  of  the  tube, 
reckoning  from  the  base,  such  flames  will  vibrate  in  uni- 
son. The  phenomenon  continues  as  ong  as  the  flames  re- 
main separate,  but  the  sound  ceases  the  instant  they  are 
brought  in  contact. 

The  pyrophone,  at  first  sight,  resembles  an  organ  ;  but 
instead  of  being  operated  by  air  blown  in,  it  produces  its 
notes  by  the  singing  of  the  flames  within  the  tubes,  the 
quality  of  the  sound,  its  pitch,  and  intensity  depending,  of 
course,  on  the  dimensions  of  the  latter.  The  burners  from 
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afford  a  more  sensitive  and  certain  reagent  or  test  for  the 
presence  of  ozone  than  either  the  iodide  of  potassium 
and  starch  or  paper  containing  protoxide  of  thallium  ;  and 
that  such  an  ozonometer  can  be  relied  on  to  show  at  least 
lo  gradations  or  shades. 

ELECTRICITY  PRODUCED  IN  MECHANICAL 

ACTIONS. 

Certain  phenomena  of  electricity  of  tension,  observed 
ia  leather-belting  bv  M.  Joulin,  have  recently  been  the 
means  of  directing  the  attention  of  that  physicist  to  the 
subject  forming  the  above  heading.  He  has  constructed 
machines  in  which  the  mechanical  tension  of  the  belt  can 
■  be  varied  at  will,  and  has  used  for  conducting  pulleys  the 
following  materials :  Iron,  brass,  zinc,  red  copper,  white 
iron,  lead  (the  last  four  metals  applied  in  thin  laminae  to 
wooden  pulleys) ;  the  imperfect  conductors,  walnut  wood, 
leather,  hardened  rubber,  in  sheets  of  0.36  inch,  applied  to 
wood ;  cloth  and  silk  fastened  in  form  of  cushions,  also  to 
wooden  pulleys. 

In  the  machines  formed  of  metal  and  leather,  in  the  lat- 
ter body  electric  tensions  of   surprising*  intensity  were 
found.    Independently  of  the  long  sparks  obtainable,  a 
metallic  wire  brought  near  the  belt  was  traversed  with  a 
continuous  current  powerful  enough  to  deflect  the  needle 
of  a  galvanometer,  with  electricity  of  tension  to  weakly 
decompose  water,  and  in  slightly  modified  Geissler  tubes 
to  produce  a  distinct  stratification  of  the  electric  light. 
The  circumstances  influencing  the  electric  production  may 
be  referred  to  three    causes:  separation,   more   or  less 
rapid,  of  the  bodies ;  the  complex  mechanical  action  of 
incurvation,  depending,  in  the  case  of  leather,  on  the  elastic 
state  and  dimensions  of  the  pulley,  and  the  number  of  in- 
curvations in  a  given  time  ;  lastly,  the  common  tempera- 
ture of  the  two  bodies,  or  that  of  one  of  them. 

GALVANIC   ELECTRICITY   WITHOUT  CHEMICAL 

ACTION. 

At  a  recent  meeting  of  the  Physical  Society,  Mr.  Flem- 
ing showed  his  new  battery,  in  which  the  metallic  contact 
of  dissimilar  metals  is  entirely  avoided.  The  arrangement 
consists  of  thirty-six  test-tubes  of  dilute  nitric  acid,  and 
the  same  number  of  tubes  of  sodium  pentasulphide,  all 
well  insulated,  alternating  with  one  another.  But  strips 
of  alternate  lead  and  copper  connect  the  neig^hboring 
tubes,  by  which  means  the  terminals  are  of  similar  met- 
al, and  a  current  of  sufficient  intensity  to  violently  affect 
a  quantity  galvanometer  obtained.  The  potential  in- 
creases, as  in  the  ordinary  galvanic  arrangement,  with  the. 
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We  can  not  conclude  without  referring  to  another  small 
niachine  constructed  by  M.  Gramme.    The  armature  is 
^ound  with  two  wires  of  different  gauge,  and  is  moreover 
provided  with  two  sets  of  collecting  brushes.     By  this  ar- 
rangement a  quantity  current  proceeding  from  a  battery 
'8  readily  converted  by  the  apparatus  into  another  of  high 
pension.    This  modification  might  be  turned  to  account 
{or  telegraphic  purposes ;  but  the  idea  does  not  seem  to 
nave  been  practically  carried  out  yet.  (28) 

ELECTRIC  CURRENTS  BETWEEN  LIQUIDS. 

When  two  heterogeneous  liquids,  says  M.  Onimus,  are 
separated  by  an  organic  membrane  or  by  a  capillary  space, 
an  electric  current  is  caused,  which  is  capable  of  produc- 
ing chemical  and  mechanical  effects.     Reductions  of  me- 
tals and  double  decompositions,  which  do  not  take  place 
Under  ordinary  conditions,  may  be  so  obtained.     In  many 
Cases  the  interposition  of  a  layer  of  albumenoid  substance 
(white  of  egg,  blood-albumen,  etc.)  between  two  liquids 
will  produce  similar  electro- chemical  phenomena.     If  a 
Solution  of  albumen  be  poured  into  a  U-tube  so  as  just  to 
cover  the  bottom,  and  solutions  which  react  on   each 
other  be  carefully  poured  into  each  side,  it  will  be  found 
after  some  time  that  the  solutions  will  meet  in  the  albu- 
men and  give  rise  to  double  decomposition.     If  sodium 
phosphate  be  placed  on  one  side  and  calcium  nitrate  or 
chloride  on  the  other,  calcium  phosphate  will  be  obtained 
on  the  side  where  the  sodium  pnospnate  has  been  placed. 
In  medicine,  it  may  therefore  be  more  useful  to  aominis- 
ter  these  salts  separately,  rather  than  calcium  phosphate 
directly,  since  the  latter  salt  can  be  readily  produced  in 
the  system.    Whilst  neither  calcium  chloride  nor  sodium 
phosphate  coagulates  albumen,  a  very  manifest  coagula- 
tion takes  place  where  the  double  decomposition  is  effect- 
ed.   The  coagulation  is  probably  due  to  electro-molecular 
currents ;  for  it  ensues  on  that  side  only  which  may  be 
considered  as  the  positive   pole.     When  the  coagulation 
prevents  the  licjuids  from  communicating  freely,  a  differ- 
ence of  level  is  sometimes   observed  in  the  direction  of 
the  current. 

It  has  been  shown  that  all  the  higher  salts  of  iron  in 
traversing  the  system  become  converted  into  protosalts. 
A  similar  transformation  ensues  when  iron  trichloride  is 
brought  into  contact  with  albumen.  If  in  the  other  leg 
of  the  U-tube  red  prussiate  of  potash  be  placed,  there  will 
be  observed,  at  the  end  of  two  or  three  days,  a  fine  blue 
color  at  the  part  where  the  two  liquids  have  come  in  con- 
tact. (4) 
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DISTRIBUTION  OF  ELECTRIC  CURRENTS, 

F.  Guthrie  showed  experiments  illustrating  the  distri- 
bution of  a  current  of  electricity  in  passing*  from  one  pole 
to  another  across  a  conducting  medium.    This  was  shown 

•  in  the  case  of  solids  by  the  stratification  of  iron  filings  in 
sheets  of  tin-foil  and  lead.  A  current  of  electricity  was 
passed  between  two  points  in  a  horizontal  line  lying  on 
the  surface  of  a  sheet  of  metal  placed  vertically  in  the 

,  magnetic  meridian,  and  the  distribution  explored  by  means 
of  a  freely-suspended  magnet  needle.  As  the  needle  was 
gradually  lowered,  its  direction  of  deflection  was  observed 
to  change  at  a  certain  point  from  east  to  west.  This  point 
was  ascertained  by  experiments  to  be  at  a  distance  below 
the  horizontal  line  in  which  the  current  entered  and  left 
the  plate,  ecjual  to  one-third  of  the  interval  between  the 
poles.    A  similar  effect  was  shown  in  a  liquid  conductor. 

NEW  GALVANIC  BATTERY. 

J.  A.  Fleming  has  invented  a  new  battery,  in  which 
metallic  contact  of  dissimilar  metals  is  entirely  avoided. 
The  battery  consists  of  thirty  test-tubes  of  dilute  nitric 
acid,  alternating  with  the  same  number  of  tubes  of  sodium 
pentasulphide,  all  well  insulated.    Bent  strips  of  lead  and 
copper  alternately   connect  the  neighboring  tubes.     By 
this  device  the  terminal  poles  are  of  the  same  metal.    On 
connecting  with  a  coarse  galvanometer,  the  needle  is  vio- 
lently and  permanently  deflected.    Tested  by  the  quadrant 
electrometer,  the  potential  is  found  to  increase  regularly 
with  the  number  of  cells.    The  sixty  cells,  on  first  immer- 
sion, show  an  electro-motive  force  exceeding  that  of  fifteen 
Daniell's  cells.    The  principle  upon  which  the  action  de- 
pends is,  that  in  the  acid,  lead  is  positive  to  copper ;  in 
the  sulphide  it  is  negative.     By  using  the  single  fluids, 
nitric  acid  and  the  single  metal  iron,  a  similar  batterjr  can 
be  constructed,  provided  one-half  of  each  iron  strip  is 
rendered  passive.     In  this  form  also  no  metallic  contacts 
occur. 

New  Galvanic  Battery.— The  Eastern  Railway  Co 
(France)  use  the  following  battery:  A  series  of  super- 
posed vessels  of  cast-iron,  iron,  zinc,  lead,  or  other  metal 
attacked  by  the  exciting  liquid,  is  arranged  so  that  each 
vessel  is  attached  to  a  carbon  cylinder  fixed  externally 
beneath  the  vessel  so  as  to  dip  into  the  vessel  next  below. 
The  carbon  cylinders  are  connected  to  the  metal  vessels 
by  leaden  collars,  while  the  metal  vessels  are  insulated  from 
one  another  by  a  layer  of  mastic  or  an  india-rubber  washer, 
so  arranged  as  to  close  the  vessel  hermetically.  The  ex- 
citing liquid  used  is  a  solution  of  ferric  chloride. 
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higher  electrical  condition  than  others,  and  whether 
JDeteorological  reactions  do  not  result  from  the  unequal 
distribution  of  electricity.  Similar  phenomena  to  those 
detailed  above  have  been  noted  upon  the  elevated  pla- 
teaus of  Mexico,  and  nearly  a  century  ago  Volney  record- 
ed remarkable  noises  occurring  dunng  thunderstorms  in 
the  neighborhood  of  Philadelphia.  In  South  America,  at 
Popayan,  province  of  Granada,  Boussingault  says  that 
thunder  is  heard  every  day,  and  electrical  phenomena 
are  common.  The  extreme  dryness  of  the  Andine  table 
lands  also  favors  similar  effects,  and  it  is  said  that  in  the 
Chilian  desert  involuntary  erection  of  the  hair  upon 
animals,  as  well  as  the  appearance  of  sparks  leaping  from 
clouds  to  soil,  is  common.  Dr.  Livingstone  notes  that 
during  the  spring,  a  period  of  great  dryness,  the  African 
deserts  are  traversed  by  a  warm  north  wind  so  highly 
charged  with  electricity  that  the  plumes  of  the  ostrich 
stand  upright,  and  that  sparks  are  produced  by  the  mere 
attrition  of  the  garments. 

In    India,  at  certain  localities,  telegraphic  wires  are 
fliaintained  with  great  trouble.    It  is  stated  that  during 
storms  of  exceeding  violence  the    conductors  become 
chaiged  almost  to  melting.    Professor  Loomis  has  ob- 
served abundant  electricity  in  the  atmosphere  about  New 
York  city,  especially  during  winter.     We  have  repeat- 
edly remarked  the  high  electrical  condition  of  the  hair  on 
Cold  nights,  and  also  that  the  mere  act  of  walking  on  a 
$oft  carpet  in  a  heated  room  will  cause  a  cracking  sound 
under  tne  foot. 

From  all  the  various  examples  which  have  been  col- 
lected of  this  curious  condition,  it  would  appear  that  the 
abundant  presence  of  electricity  is  not  due  necessarily  to 
beat  of  the  season,  since  in  this  country  it  is  never  more 
strongly  manifested  than  after  a  cold  northwest  wind  ;  nor 
are  indications  in  any  other  region  more  clear  than  in  the 
dry  and  icy  air  of  Siberia.  It  would  appear  that  the  reser- 
voirs of  electricity  exist  in  the  most  widely  sepa- 
rated parts  of  the  globe.  If  it  be  admitted,  in  accordance 
with  the  opinions  of  Fournet,  Maur)^  and  Admiral  Fitzroy, 
that  the  ordinary  winds  are  in  relation  with  these  great 
electrical  sources,  further  and  more  extended  operations 
upon  them  would  be  in  the  interest  of  meterological  pro- 
gress. If,  for  example,  the  electricity  of  each  great  at- 
mospheric current,  tropical  or  polar,  is  regularly  positive 
or  negative,  it  may  be,  as  Fitzroy  suggests,  believed  that 
the  changes  of  weather  which  supervene,  at  the  moment 
when  one  electrical  current  succeeds  the  other,  have  on  a 
small  scale  a  certain  analogy  to  the  changing  of  the  trade 
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PLATINUM  ELECTRODES. 

D.  Macaluso  states  that  a  platinum  plate,  immersed  in 
pure  hvdrochloric  acid,  was  opposed  to  a  similar  plate  im- 
mersecf  in  hydrochloric  acid  containing  free  chlorine ;  it 
was  found  that  the  electro-motive  force  of  the  latter  grad- 
ually increased  till  a  certain  point  was  attained,  and  the 
furtner  addition  of  free  chlorine  caused  the  electro-motive 
force  to  increase  until  it  became  equal  to  about  0.62  of  a 
Daniell's  element.  This  gradual  increase  renders  it  prob- 
able that  the  polarization  is  due  to  the  adherence  of 
chlorine  to  the  plates,  and  is  independent  of  the  amount 
of  free  chlorine  in  the  solution.  Chlorine  which  is  elec- 
trolytically  evolved  on  the  surface  of  a  plate  appears  to  be 
more  active  than  ordinary  chlorine. 

Platinum  electrodes  appear  to  absorb  or  store  up  a  con- 
siderable proportion  of  active  chlorine,  which  gradually 
changes  to  the  ordinary  modification  when  the  polarizing 
Current  is  broken. 

CLOCK-TIME  BY  TELEGRAPH. 

The  method  introduced  by  Prof.  Joseph  Winlock,  Di- 
rector of  Harvard  College  Observatory,  by  which  the 
time  is  communicated  to  the  city  of  Cambridge,  to  the 
city  of  Boston,  to  all  the  railroads  centering  in  Boston, 
to  many  jewelers  and  private  establishments,  and  the 
uratch  factory  at  Waltham,  is  as  follows:  The  method 
consists  simply  in  inserting  into  the  circuit  passing 
through  the  clock  an  ordinary  telegraphic  sounder.  At 
every  second  beat  of  the  pendulum  the  circuit  is  broken 
and  a  click  of  the  magnet  is  heard.  By  a  simple  device, 
the  clock  is  made  to  omit  every  fifty-eightn  second. 
When  one,  therefore,  wishes  to  ascertain  the  error  of  his 
time-piece,  he  has  only  to  watch  for  the  omitted  break, 
and  the  first  click  thereafter  is  the  exact  beginning  of  a 
minute  as  shown  by  the  time-clock  at  the  Observatory. 
At  every  even  five  minutes  there  is  an  omission  of  about 
25  seconds  preceding. 

The  time-clock  is  kept  correct  by  adding  to  or  removing 
from  the  pendulum,  shot  of  various  sizes.  A  single  bird- 
shot  of  average  size  produces  an  effect  of  about  one-tenth 
of  a  second  per  day  upon  the  rate,  but  this  correction  often 
requires  the  exercise  of  considerable  judgment,  as  it  fre- 
quently happens  that  while  the  addition  of  one,  two,  and 
sometimes  even  three  shot  produce  no  apparent  effect, 
the  addition  of  a  fourth  produces  the  effect  due  to  all  the 
shot  added.  This  method  possesses  this  decided  advan- 
tage, that  it  can  never  give  the  time  incorrectly.  In  the 
system  of  controlled  clocks,  if  the  current  fails,  the  clock 
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the  tube.  After  the  discharge  has  ceased,  the  glass  re- 
mains luminous  for  a  considerable  time.  When  this  light 
is  examined  with  a  spectroscope  it  is  found  to  give  a  con- 
tinuous spectrum,  most  intense  in  the  green,  but  extend- 
ing, with  an  intense  charee,  over  the  whole  extent  of  the 
Bsual  solar  spectrum.  With  feeble  electrical  charges  it 
forms  a  broad  band  in  the  green,  at  the  point  of  greatest 
intensity  observed  in  the  other  cases. 

Experiments  with  various  kinds  of  glass  exposed  to  the 
action  of  intense  sunlight  in  a  Becquerel's  phosphoroscope, 
gave  light  of  a  similar  color,  the  spectrum  of  which,  in  tne 
case  of  some  kinds  of  glass,  was  of  the  same  nature  as 
that  produced  by  electricity.    Although  the  tube  itself 
did  not  transmit  the  discharge  in  the  ordinary  way,  the 
glass  appeared  to  be  put  into  a  condition  of  intense  electro- 
static polarization,  tne  result  of  which  was  a  slow  equali- 
zation of  the  opposite  electrical  potentials  near  the  centre 
of  the  tube.    The  glass  was  thus  subjected  to  a  molecular 
action  sufhcientlv  energetic  to  render  it  vividly  luminous. 
When  the  discharge  was  made  very  powerful  by  means 
of  condensers,  the  brilliancy  of  the  light  was  greatly  in- 
creased, and  the  tube  appeared  as  if  red-hot,  or  even  white- 
hot.    When  a  magnet  was  brought  near  the  luminous  ring, 
the  latter  was  tilted  upon  its  axis,  in  the  direction  of  the 
^mperian  currents. 

ABSORPTION  AND  REFRACTION  OF  LIGHT. 

Bodies  may  be  viewed,  says  C.  Pusch,  as  possessing 
three  distinct  but  partially  correlated  powers,  namely,  in 
reference  to  their  absorption,  refraction,  and  reflection  of 
light.  In  transparent  bodies  the  light  may  be  supposed 
to  be  propagatea  by  the  component  atoms  thenisefves,  as 
well  as  through  the  ether  surrounding  them,  that  propa- 
gated in  the  former  way  being  retarded  I  if  the  component 
atoms  have  a  high  reflective  power,  much  light  must  be 
taken  up  by  successive  reflections  inside  the  body,  /.  e,, 
absorption  takes  place.  '  A  ray  which  is  readily  absorbed 
is  therefore  easily  retarded  and  easily  refracted  anoma- 
lously, and  likewise  easily  reflected,  a  point  proven  by 
Stokes  and  by  Kundt.  An  exceptional  power  of  refrac- 
tion is  therefore  connected  with  exceptional  powers  of 
absorption  and  reflection.  Gases  which  absorb  some'kinds 
of  light  with  great  activity,  must  therefore  reflect  these 
kinds  of  light  just  as  powerfully  ;  wherefore  a  free  gaseous 
Qiass  of  this  kind  must  show  by  reflection  (like  certain 
Solids  and  liouids)  a  spectrum  marked  with  bright  lines  in 
the  places  wnere  the  dark  lines  occur  in  the  absorption 
Spectrum.  An  application  of  this  principle  to  cometary 
light  is  thus  suggested. 
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are  lighted,  the  rotation  produces  a  large  cylindrical  sheet 
of  light.  The  larger  the  number  of  arms,  the  smaller  the 
velocity  required  to  produce  persistency  of  impression  in 
-  the  eye,  with  the  additional  benefit  of  having  a  well-bal- 
anced instrument.  Vibration  of  the  flames  is  produced  by 
attachment  to  the  orean-pipes  similar  to  Koenig's.  When 
the  full  pressure  of  the  gas  is  on,  the  cylindrical  sheet  of 
lij^ht  is  three  or  four  inches  in  height,  and  when  the  organ- 
pipe  speaks  it  is  broken  up  as  neatly  as  when  the  vertical 
image  is  used  in  Koenig's  apparatus.  The  effect  can  be 
seen  readily  in  full  daylight  and  from  every  part  of  a  large 
room.  The  best  effect  is  with  organ-pipes  at  least  three 
feet  in  length  and  open  at  both  ends.  Of  course,  the  ser- 
ration is  finer  when  longer  pipes  are  used.  The  effect  is 
very  beautiful,  even  with  snort  pipes,  if  the  flame  is 
biought  down  to  the  size  of  a  pea :  in  this  case  the  illu- 
minated circle,  as  soon  as  the  sound  begins,  is  broken  up 
into  bright  beads  loosely  strung  upon  a  dark  cord. 

WIND-RECORDING  INSTRUMENT. 

The  apparatus  for  velocity  consists  of  a  movement  for 
giving  motion  to  a  set  of  type-wheels,  which  is  unlocked 
for  each  tenth  of  a  mile  of  wind.     Four  brass  type  arms, 
On  which  are  engraved  the  letters  N.  S.  E.  W.,  are  placed 
On  the  prolongation  of  the  shaft,  carrying  the  type-wheels 
for  velocity;  and  these  arms,  by  means  of  connecting 
fods,  are  attached  to  the  armatures  of  four  electro-mag- 
nets.   Telegraph   wires    communicating  with    the    vane 
shaft  and  magnets  cause  one  or  more  of  the  letters  to  be 
elevated  for  printing  whenever  the  battery  currrent  is 
completed. 

By  means  of  a  half  second  pendulum  clock,  an  impres- 
sion for  direction  and  velocity  is  made  hourly  on  a  slip  of 
I)aper  two  inches  wide  and  eight  inches  in  length,  as  fol- 
ows: 

Time.  Direction.  Velocity. 

0  N.  E.  343 

1  N.  360 

2  N.  E.  372 

3  N.  E.  38s 

The  first  column  is  the  time,  the  second  direction,  and  the  third  velocity  in 
miles. 

This  is  the  first  and  only  mechanism  for  printing  the 
direction  and  velocity.  The  total  distance  traveled  by  the 
wind  in  a  day,  month,  or  year,  is  read  from  the  sheet 
without  computation ;  consequently,  the  device  is  emi- 
nently labor-saving. 

The  sodium  flame  mav  be  rendered  absolutely  mono- 
chromatic by  causing  tne  light  from  the  flame  to  pass 
through  a  split  plate  of  potassium  dichromate. 
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left  of  Fig.  2,  and  at  the  front  of  the  apparatus  in  Fig.  i. 
The  crowns  may  be  coupled  for  tension  or  for  surface,  the 
latter  for  each  crown  being  7  square  feet,  or  35  square 
feet  for  the  entire  battery. 

The  Gerond  regulator  is  used  to  render  the  flow  of  gas 
unif()nn  ;  and,  thus  arranged,  the  battery  works  for  months 
without  requiring  the  slightest  attention.  The  apparatus 
exhibited  before  the  French  Academy  of  Sciences  uses  one 
cent's  worth  of  gas  per  hour  to  deposit  308  grains  of  cop- 
per in  similar  time.  So  that  for  fifty  cents  2.2  pounds  of 
the  metal  may  be  deposited.  The  quantity  of  electricity 
augments  in  proportion  to  the  size  of  the  bars,  which  are 
made  of  different  dimensions,  varying  from  half  an  ounce 
to  nine  pounds.  Experiment  also  shows  that,  with  an 
equal  number  of  couples,  the  weights  of  copper  deposited 
are  proportional  to  the  weight  of  the  couples. 

The  battery,  we  understand,  is  now  .bemg  used  in  the 
printing-office  of  the  Bank  of  France,  and  in  the  large 
photo-engraving  establishment  of  Goupil,  at  Asni6res, 
giving  remarkably  successful  results.  (121) 

TRANSMISSION  OF  SOUND. 
By  Prof.  Joseph  Henry. — Attempts  have  been  made 
to  penetrate  log  by  light ;  but  even  the  light  of  the  sun 
itself  can  not  penetrate  a  mile  of  fog,  much  less  any  arti- 
ficial light.  TJie  only  method  known  of  communicating 
signals  is  by  sound.  Bells  weighing  2,500  pounds  and 
great  guns  have  been  tried  with  little  success.  The  whis- 
tle, the  reed  trumpet  and  the  syren  are  far  more  efficient, 
especially  the  latter.  The  syren  was  then  briefly  de- 
scribed. The  pitch  has  much  to  do  with  penetrating  to  a 
distance ;  not  the  highest  nor  yet  the  lowest  pitch  has 
great  penetrating  power.  In  the  case  of  light,  its  trans- 
mission can  be  increased  by  placing  it  in  the  reflecting 
focus  of  a  parabolic  reflector.  The  same  is  the  case  with 
sounds  on  a  small  scale.  But  with  great  sounds — travel- 
ing distances  of  from  three  to  five  miles — you  can  hear  as 
Well  behind  the  parabola  as  in  front  of  it. 

Professor  Henry  does  not  exactly  accept  the  deductions 
recently  made  by  Professor  Tyndall,  having  himself  ob- 
served a  large  number  of  similar  phenomena,  and  attri- 
buting them  to  refraction,  not  absorption,  of  sound  bv 
wind  and  other  causes.  Professor  Henry  found  Tyndall  s 
explanation  that  a  mixed  atmosphere  absorbed  sound,  in- 
adequate to  explain  the  facts.  The  practical  interference, 
and  therefore  the  practical  absorption,  must  be  very  in- 
considerable compared  with  the  volume  of  sound.  In  the 
case  of  the  syren,  such  is  the  intensity  of  the  sound  that 
it  would  cause  sand  to  dance  on  a  stretched  membrane  at 
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portant  addition  to  the  philosophy  of  the  atomic  con- 
ption.  The  element  of  the  new  physics  is  not  an  atom 
a  congeries  of  atoms,  but  a  whirling  vapor.  The  music 
the  spheres  has  left  the  heavens  and  descended  to  the 
olecules. 

We  have  no  conception  of  inert  matter  or  disembodied 
orce.  All  we  know  of  matter  is  its  pressure  and  its  mo- 
ion.  If  it  could  be  shown  that  all  the  phenomena  dis- 
played in  the  physical  world  were  simply  transmutations 
of  the  original  energy  existing  in  the  molecules,  physical 
science  would  be  satisfied. 

The  great  problem  of  the  day  is  how  to  subject  all  phy- 
sical phenomena  to  dynamical  laws.  The  obstacles  are 
innumerable,  but  wc  shall  not  rest  till  thev  are  over- 
come. We  applaud  with  good  reason  the  brilliant  results 
of  experimental  research,  but  mathematical  analysis  with 
its  multitudinous  applications  is  the  only  key  which  will  fit 
the  intricate  wards  m  the  treasury  of  science.  Through 
her  mathematicians,  England  holds  to-day  a  position  in 
science  that  she  has  not  held  before  since  the  days  of 
Newton.  In  Germany  the  physicists  do  not  hesitate  to 
grapple  with  the  most  intricate  problems.  In  France  the 
scientific  spirit  is  aroused  to  a  degree  unknown  ^ince  that 
which  preceded  her  first  revolution.  Her  Association  for 
the  Advancement  of  Science  has  sprung  almost  at  birth 
into  full-grown  power.  The  words  of  its  first  President 
are  as  true  for  the  United  States  as  for  France:  "The 
strength  and  glory  of  a  country  are  not  in  its  arms,  but  in 
its  science." — Prof,  Levering' s  Address, 

A  SIMPLE  LEVELING  INSTRUMENT. 
M.  GouLiER  proposes  a  pendulum  hung  by  a  double 
point,  which  carries,  rigidly  attached,  a  collimator  formed 
of  a  small  tube  hermetically  closed  at  one  extremity  by  a 
piece  of  ground  glass.    At  the  other  end  is  a  convergmg 
lens,  18  inches  in  diameter  and  54-inch  focus.    The  radius 
of  the  exterior  face  of  the  lens  should  be  six  or  seven 
times  less  than  that  of  the  interior  face.    At  the  principal 
focus  is  a  diaphragm  pierced  with  a  hole  0.06  inch  in  diam- 
eter, across  which  is  a  thread  of  black  cotton.     By  suit- 
able construction,  the  pendulum  being  at  rest,  the  plane 
passing  through  the  thread  and  the  optical  centre  of  the 
lens  is  horizontal.     On  looking  through  the  lens,  the  ob- 
server sees  the  thread  as  a  horizontal   line,  which  marks 
on  the  field  the  intersection  of  horizontal  plane  through 
the  instrument.     By  placing  the  eye  in  proper  position, 
the  thread  and  exterior  objects  may  be  seen  at  the  same 
time,  and  the  mark  on  a  leveling  rod  may  be  adjusted  to 
coincide  with  the  thread,  so  obtaining  a  level. 
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3ne-thlrd  of  the  stroke,  and  is  still  further  expanded  to  7 
ibs.  below  the  atmosphere,  or  an  absolute  pressure  of  nearly 
7i  lbs.,  where  it  is  exhausted  into  the  condenser,  giving  a 
total  measure  of  expansion  of  nearly  9  times.  In  order  to 
obtain  this  in  a  single  cylinder,  the  steam  would  have  to  be 
Cut  off  at  less  than  one-twelfth  of  the  stroke,  and  the  va- 
riation of  pressure  would  be  from  68  lbs.  to  6i  lbs.  per 
square  inch,  in  place  of  from  50  to  5  in  the  one  cylinoer, 
and  from  15  to  5  in  the  other,  as  is  now  the  case. 

The  steam  to  work  these  engines  is  furnished  by  10  cy- 
lindrical boilers,  having  each  3  internal  cylindrical  fur- 
naces. The  products  of  combustion  return  through  tubes 
above  the  furnace,  each  furnace  having  its  own  nest  of 
tubes,  separated  from  the  others  by  water-legs.  The  steam 
passes  through  two  superheaters  on  its  way  to  the  engine, 
where  it  is  freed  from  the  water  held  in  mechanical  sus- 
pension, and  slightly  superheated.  The  boilers  are  ar- 
ranged in  two  sets,  each  set  having  its  own  superheater 
and  smoke-stack,  coal  bunker,  feed-pipes,  and  all  fittings 
complete,  as  if  placed  in  separate  ships.  The  following 
are  the  principal  dimensions  of  the  boflers :  Diameter,  13 
feet ;  length,  10  feet  6  inches ;  diameter  of  furnaces,  3  feet 
2  inches  ;  length  of  grate  bar,  5  feet  6  inches  ;  diameter  of 
tubes,  3  to  3i  inches ;  length  of  tubes,  7  feet  6  inches ; 
thickness  of  shell,  ^  inch ;  thickness  of  furnace,  i  inch  ; 
diameter  of  smoke-stack,  8  feet  6  inches;  height  of 
smoke-stack,  70  feet ;  total  grate  surface,  520  square  feet ; 
total  heating  surface,  16,500  square  feet;  total  superheat- 
ing surface,  1,600  square  feet. 

THE  FASTEST  STEAMER  IN  THE  WORLD. 

Such  is  the  title  claimed  by  Messrs.  Thornycroft  for  a 
boat  they  have  just  built  to  the  order  of  the  Government 
of  India,  focfservice  in  the  Orissa  canals.  The  dimensions 
of  this  vessel  are :  Length,  87  feet ;  beam,  12  feet ;  draft 
of  water,  3  feet  9  inches.  The  speed  contracted  for  was 
20  statute  miles  per  hour.  The  hull,  the  working  parts  of 
the  engines,  and  the  propeller — ^Thorny croft's  patent — are 
of  Bessemer  steel,  and  the  woodwork  is  of  teak.  The 
official  trial  of  the  boat  was  made  on  the  14th  ultimo  under 
the  inspection  of  Colonel  Haig,  R.  E.,  chief  engineer  of 
the  Bengal  Irrigation  Works,  and  the  results  were  :  With 
tide,  25.08  miles  per  hour;  against  tide,  24.15  miles  per 
hour;  giving  a  mean  speed  01  24.61  miles  per  hour.  In 
another  official  trial  it  was  shown  that  the  boat  could  keep 
up  a  speed  of  22  miles  per  hour  without  losing  steam. 
These  speeds  are  extraordinary  enough  in  themselves,  but 
when  it  is  considered  that  they  are  attained  by  a  boat  only 
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COMBINED  SCREW  AND  RUDDER. 
Tffe  propeller  and  that  j)ortion  of  the  sha.ft  beyond  the 
DBiVersal  joint  is  hung  in  a  composition  frame,  which 
fates  the  place  o(  the  ordinary  rudder.    A  line  passing 
through  the  axis  of 
motion  of  the  pin- 
tles and    gudgeons 
would     also    pass 
through  the  centre 
of  the   ball  of  the 
universal  joint:  and 
by    means    of    the 
frame,  the  propeller 
is    thrown    to    the 
right    and    left    in 
steering.  My  inven- 
tion, says  Lieut.   F. 
M.  Barber,  U.S.N., 
"as  been  applied  to  one  of  our  torpedo  launches  at  New- 
Port,  R.  I.,  and  has  been  in  operation  for  several  months. 
Tlie  speed  of  the  boat  is  exactly  the  same  as  it  was  with 
Me  same  propeller  fitted  in  the  ordinary  way  ;  while  the 
'spidity  with  which  she  can  turn  to  starboard  or  port  is 
■^eiy  much  increased,  the  diameter  of  her  circle  being 
"luch  decreased.    The  rudder  framehead  is  fitted  with  an 
?n;,  which  gears  into  a  rack  on  the  side  of  acylinder  niov- 
"•g-  athwart  the  stem   of  the   boat,   so  that  she  can  be 
?teered  by  steam  or  compressed  air.    An  ordinary  wheel 
's.  however,  fitted,  which  answers  every   purpose   in  a 
^ihall  launch,  as  it  requires  very  little  force  to  throw  the 
Propeller  from  one  side  to  the  other. 

THE  HOTCHKISS  MARINE  LOG. 

The  self- registering  log,  made  by  Captain  Truman 
Hotchkiss,  of  Stratford,  Ct.,  consists  of  a  sort  of  clock, 
^hich  is  placed  on  the  taflrail  oi  stern  of  the  ship.  A 
Cord  is  then  thrown  overboard,  to  which  is  attached  a 
Small  float  that  has  feathers  on  its  sides  like  a  screw  pro- 
t)eller.  The  feathers  cause  the  float  to  revolve  witn  a 
Speed  equal  to  the  progress  of  the  ship,  and  the  float 
twists  the  cord  which  operates  the  pointers  of  the  clock, 
and  thereby  shows  at  all  times,  day  or  night,  the  exact 
speed  of  the  vessel  in  miles  per  hour,  and  also  adds  up  and 
keeps  account  of  the  total  distance  traveled  by  the  ship. 
We  have  received  a  letter  from  Captain  Blakeman,  com- 
mander of  the  laige  steamship  Isaac  Bell,  plying  between 
New-York  and  Richmond,  who  states  that  this  log  has 
been  for  a  considerable  time  in  actual  use  on  that  steam- 
er, with  entire  success.     He  informs  us  that  during  six 
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pass,  because  the  pendulum  always  points  to  the  centre 
of  the  earth.  He  says  that  it  will  bear  very  great  rolling 
and  pitching  of  the  vessel — in  fact,  a  roll  of  more  than 
thirty  degrees. 

A  TRIPOD  BOAT. 

A  NOVEL  boat  velocipede  was  lately  tried  on  the  Alle- 
gheny River  at  Pittsburg.  The  machine  consisted  of 
three  floats,  each  three  feet  long  by  15  inches  diameter, 
two  of  the  floats  placed  side  by  side,  a  short  distance 
apart ;  the  other  a  steering  float  placed  in  front,  like  the 
front  wheel  of  a  velocipede,  and  made  movable.  A  seat 
on  slender  rods  rising  from  the  two  central  floats  sup- 
ported the  operator.  Between  the  two  floats  were  a  pair 
of  8-inch  paadle-wheels,  worked  by  cranks  from  the  dri- 
ver's seat,  where  the  front  steering  float  was  also  operat- 
ed. This  novel  machine,  when  set  in  motion,  carried  its 
inventor  safely  across  the  river. 

SAFETY  SHIPS. 
MM.  Crouzet  and  Colombat  have  just  brought  before 
the  notice  of  the  Paris  Academy  a  method  for  rendering 
ships  insubmersible,  through  a  new  application  of  com- 
pressed air.     They  propose  that  the  hull  be  divided  into 
two  parts  by  a  bridge  across  the  water  line,  in  such  a  way 
that  air  cannot  penetrate  from  the  lower  to  the   upper 
part.    If  a  hole  be  made  in  a  hull  through  a  collision,  the 
water  will  immediately  enter;  but  it  will  not  wholly  fill 
the  lower  compartment,  for  the  inclosed  air,  not  having 
any  outlet,  will  be  compressed,  and  will  ere  long  equili- 
brate the  external  force.     From  this  moment  the  ship  will 
cease  to  sink.     It  will,  in  fact,  be  in  the  position  of  a  div- 
ing-bell. 

IMPROVED  CONSTRUCTION  OF  VESSELS. 
Empson  E.  Middleton,  Southampton,  England. — ^This 
invention  has  for  its  object  to  increase  the  capacity  of 
vessels  for  carrying  cargo  or  ballast,  to  enable  them  to 
carry  more  canvas,  to  improve  their  sailing  qualities,  and 
to  make  them  safer  in  rough  weather  and  in  heavy  gales  of 
wind.  The  invention  consists  in  the  arrangement  of  the 
stern-post  of  yachts  and  other  vessels  with  its  lower  end 
inclined  to  the  rearward  at  an  angle  of  45°,  more  or  less, 
in  connection  with  a  corresponding  rearward  extension  of 
the  keel. 

During  the  past  ten  years,  the  screw  has  entireljr  re- 
placed the  paddle  in  transatlantic  navigation,  the  weight 
of  marine  engines  has  diminished  one  half,  the  steam 
pressure  has  quadrupled,  and  the  consumption  of  coal  has 
decreased  two-thirds. 
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TOWING   CANAL-BOATS. 

An  application  of  steam  to  the  towage  of  canal-boats, 
somewhat  analogous  to  the  foregoing,  is  by  G.  S.  Olin. 
He  uses  a  h'ght  steam-tug  carrying  a  rope  drum  on  deck, 
one  end  of  the  rope  to  be  attached  to  a  train  of  boats. 
The  tug  steams  rapidly  ahead,  paying  out  the  rope,  then 
tlrops  pole  anchors,  and  winds  up  the  rope,  drawing  the 
boats  along  at  a  good  speed.  The  tug  then  starts  ahead, 
unreels  the  rope,  and,  before  the  boats  have  lost  headway, 
begins  to  wind  up  the  rope  again.  In  this  way  a  small  tug 
of  light  draft,  burning  but  little  fuel,  may  successfully  tow 
several  hundred  tons  of  freight  through  the  canals,  at  the 
required  average  velocity  of  3  miles  per  hour.  This  me- 
thod appears  capable  of  being  worked  out  into  a  valuable 
system  of  canal  navigation. 

THE  TAY  BRIDGE. 

The.  firm  of  Hopkins,  Gilkes  &  Co.,  of  the  Tees  Side 
Iron  Works,  Middlesbrough,  England,  have  entered  into 
a  contract  with  the  North  British  Railway  Company  for 
the  completion  of  the  great  engineering  work  known  as 
the  Tay  Bridge,  near  Dundee.    This,  when  finished,  will 
be  the  longest  bridge  over  a  running  stream  in  the  whole 
world.    The  total  length  will  be  10,321  feet,  or  nearly  two 
miles,  so  that  it  is  1,127  longer  than  the  Victoria  Bridge, 
Montreal,  which  is  9,194  feet  in  length,  and  has  hitherto 
claimed  the  distinction  that  will  henceforth  be  awarded  to 
the  Tay  Bridge.    There  are,  of  course,  bridges  of  consider- 
ably greater  length   than  either,  although  none  spanning 
a  tidal  river.    There  is,  for  example,  the  Tensas  and  Mo- 
bile  Bridee,   on  the  Mobile  and   Montgomery   Railway, 
which  is  fifteen  miles  in  length ;  but  the  greater  part  of 
this  bridge  is  carried  over  great  morasses,  where  the  en- 
gineering and  other  difficulties  to   be  surmounted  were 
not  at  all  comparable  to  those  met  with  in  this  case  ;  and 
even  after  our  American  cousins  have  got  all  due  credit 
for  the  big  things  they  have  done  in  this  direction,  the 
fact  will  still  remain  that  the  Tay  Bridge  is,  in  its  way, 
perhaps  the  most  remarkable  structure  in  the  world. — 
Newcastle  Chronicle. 

Railway  or  Sea  Alarm. — Air  is  compressed  in  a  cylin- 
drical reservoir  from  which  a  tube  conveys  it  to  three  or- 
gan pipes  (giving  do,  vii,  sol),  which  can  be  sounded  sepa- 
rately or  together.  In  fog  the  do  is  sounded  ;  and  when- 
ever an  engine  driver  hears  it  in  an  advancing  train,  he 
sounds  his  mi,  then  the  other  driver  sounds  his  mi  if  he  is 
on  the  right  line,  then  both  sound  sol. 
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traffic  on  the  upper  roadway  of  the  bridge  was  uninter- 
rupted during  tne  progress  of  the  tests.  Various  other 
observations  in  detail  were  made,  noting  the  effects  of  the 
load  on  the  arches  as  it  entered  upon  and  left  the  different 
spans,  but  this  possesses  no  special  interest  to  the  gene- 
ral public.  The  result  of  the  tests  agreed  almost  exactly 
with  the  theoretical  computations  previously  made,  and 
the  whole  trial  proved  eminently  satisfactory.  The  in- 
struments failed  to  detect  any  side  motion  whatever  dur- 
ing the  tests." 

The  river  is  spanned  by  three  arches,  of  which  the  cen- 
tral arch  has  a  span  of  520  feet,  the  other  two  of  502  feet 
each.  The  arches  are  composed  of  cast-steel,  and  the 
bridge  is  really  a  double  structure,  consisting  of  two 
arches  placed  side  by  side.  The  arches  are  made  of  steel 
tubes,  each  twelve  feet  in  length. 

The  formal  opening  of  the  bridge  was  celebrated  on  the 
4th  of  July,  witn  great  enthusiasm.  The  display  was  finer 
than  ever  before  witnessed  at  St.  Louis.  The  procession 
was  five  hours  in  passing  a  given  point.  Addresses  were 
made  by  Mayor  Brow,  ex-Senator  Gratz  Brown,  Governor 
Woodson,  of  Missouri,  and  Governor  Beveredge,  of 
Illinois. 

The  St.  Louis  Bridge  has  a  total  length  of  4,462  feet,  as 
follows :  From  Third  street  to  the  building  line  on  the 
levee,  930  feet ;  thence  to  building  line  in  East  St.  Louis, 
2,107  feet ;  thence  to  commencement  of  the  eastern  ap- 
proach on  the  dyke,  1,425  feet.  This  approach  is  2,000  feet 
in  length. 

IMPROVED  ELECTRIC  RAILWAY  SIGNAL. 

Paul  Tesse,  Henry  Lartigue,  and  Pierre  D.  Prud'- 
HOMME,  Paris,  France. — This  invention  is  a  semaphoric 
mast,  to  the  top  of  which  are  pivoted  two  large  arms  ful- 
crumed  so  as  to  hang  vertically,  said  arms  being  attached 
to  the  cranks  of  two  similar  electrical  apparatus  below  by 
a  traction  rod.  Just  below  these  two  large  irms  are  two 
small  ones,  fulcrumed  to  said  mast  so  as  to  hang  horizon- 
tally, and  connected,  each  by  traction  rods,  with  separate 
electrical  apparatus  similar  to  the  first  mentioned.  The 
whole  line  consists  of  a  series  of  these  masts  provided 
with  arms  and  electrical  apparatus,  said  arms  being  dis- 
posed vertically  along  the  mast  when  not  in  use,  and  the 
electrical  apparatus  of  the  large  arms  of  one  station  being 
connected  by  wires  with  the  electrical  apparatus  of  the 
small  arms  of  the  second  station,  etc.  The  large  arms 
are  locked  or  presented  horizontally  to  the  gaze  of  the 
engineer  mechanically,  by  moving  a  crank  of  the  electrical 
apparatus.     Said  motion,  also,  by  means  of  acommulalox, 
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track  and  in  the  same  way  as  the  other ;  thus  showing 
that  100  pounds  less  force  was  required  to  move  the  heavi- 
est car  with  the  large  journals.  Specimens  of  the  Ains- 
worth  friction  metal  bearings  were  shown,  one  of  which 
was  stated  to  have  run  40,363  miles  under  a  Pullman  car 
without  heating.  The  metal  is  claimed  to  be  25  per  cent 
cheaper  than  brass,  three  times  more  durable,  and  re- 
quires 50  per  cent  less  oil. 

Mr.  D.  A.  Hopkins  called  attention  to  the  advantages 
of  lead-lined  bearings.  They  had  been  tried  under  heavy 
palace  cars,  and  had  run  58,000  miles  without  heating  or 
iKTcaring  out.  The  lead  should  not  be  more  than  i-i6th  of 
an  inch  in  thickness ;  it  then  accommodates  itself  to  the 
journal,  and  gives  a  true  bearing;  but  if  thicker,  will  be 
pressed  out  at  the  sides  and  ends.  (122) 

STREET  CARS  PROPELLED  BY  SPRINGS. 

The  winding  up  of  the  spring  barrels,  which  are  carried 
under  the  car,  is  effected  by  engine  power,  located  at  suit- 
able intervals  along  the  track,  as  may  be  convenient  for 
the  run.  The  stationary  engine  drives  by  belt  the  hori- 
zontal shaft,  carried  in  bearings,  inclosed  in  a  metallic 
tube  or  casing,  beneath  the  roadway,  and  extending 
across  the  track ;  close  alongside  whereof  a  covered  box 
is  sunk  in  the  roadway,  inclosing  a  wheel  so  shaped  as  to 
connect  with  the  winding  axle  of  the  tramway  car,  and 
thus  g^ive  the  requisite  motion  thereto.  On  the  arrival  of 
a  car  at  any  station,  the  spring  barrels  are  quickly  wound 
up  by  the  engine. 

It  has  been  computed  that  the  actual  tractive  force  re- 
quisite to  overcome  the  resistance  of  a  street  car  weighing 
5  tons  gross,  is  60  lbs.  on  the  driving  wheels,  correspond- 
ing" to  720  lbs.  on  the  periphery  of  the  spring  barrel ;  24 
lbs.  and  288  lbs.  respectively  correspond  to  a  gross  weight 
of  two  tons ;  and  in  like  proportions  for  intermediate 
weights.  So  far  as  previous  experience  goes,  a  spring  6 
lbs.  in  weight,  exertng  a  direct  pressure  of  105  lbs.,  may 
be  taken  to  represent  the  maximum  in  size  and  power  of 
such  steel  springs.  Under  the  stimulus  applied  by  M. 
Leveaux's  researches,  the  steel  manufacturers  of  Shef- 
field, by  special  and  improved  plant,  annealing  ovens,  and 
appliances,  have  turned  out  springs  50  to  60  feet  long,  ca- 
pable when  duly  coiled  of  exerting  a  pressure  of  800  lbs. 
to  900  lbs.,  without  permanent  set.  In  France,  also,  steel 
driving  bands,  with  great  elasticity,  are  made  100  yards 
in  length,  so  that  the  question  of  the  possiblity  of  ob- 
taining  springs  of  the  requisite  size  and  power  is  practi- 
cally solved. 
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shells  fitted  with  these  bursters  would  withstand  the 
shock  of  discharge,  several  rounds  were  fired  filled  with 
water.  The  cylinders  were  crimped  on  to  the  bases  of 
dummy  Pettman's  percussion  fuzes.  All  exploded  pre- 
maturely in  the  gun,  thus  plainly  showing  that  the  use  of 
water  in  burstins^  9-inch  shells  must  never  be  contemplat- 
ed. Similar  shells  were  then  filled  with  wet  paper  pulp, 
and  the  attachment  of  the  burster  being  slightty  modified, 
several  rounds  were  fired  with  the  most  perfect  success. 

This  point  being  also  satisfactorily  decided,  it  only  re- 
mained to  ascertain  the  effects  that  would  be  produced  as 
to  breaking  up  and  dispersion  by  the  exploding  of  a  9- 
inch  shell  fitted  with  such  bursters,  but  having  the  paper 
pulp  replaced  by  wet  compressed  gun-cotton.     Accord- 
ingly, a  boarded  inclosure  was  contrived  upon  the  sands 
at  Shoeburyness,  within  which  several  of  these  projec- 
tiles, packed  as  tightly  as  possible  with  lumps  of  wet  gun- 
cotton,  and  fitted  with  the  burster  before  described,  but 
having  merely  a  plug  screwed  into  the  fuze-hole  above  it, 
were  fired  by  means  of  an  ordinary  electric  fuze  through 
a  hole  in  the  plug.     Some  10  lbs.  or  12  lbs.  of  gun-cotton 
were  packed  into  each  shell.    The  result  was  marvelous. 
The  shells  burst  literally  into  thousands  of  pieces,  some 
portions  being  propelled  to  a  distance  almost  in  the  con- 
dition of  powder!    It  was,  indeed,  nearly  impossible  to 
count  the  fragments.    In  short,  the  effects  produced  by 
these  experiments  far  exceeded  the  most  sanguine  antici- 
pations of  the  Committee  on  Explosives,  and  clearly  point 
to  the  following  conclusion,  namely :  That  in  actual  war- 
fare against  troops  their  effect  would  be  considerably  more 
disastrous  than  that  of  i6-pounder  common  shell  charged 
in  the  ordinary  manner,  the  number  of  fragments  produc- 
ed being  far  greater,  and  the'cone  of  dispersion  of  those 
fragments  being  quite  as  efficacious.  (61) 

COMPRESSED  GUN-COTTON. 

A  SERIES  of  experiments  is  in  progress  at  the  Royal  Ar- 
senal, Woolwich,  Eng.,  with  a  view  of  further  elucidating 
some  of  the  various  attributes  and  characteristics  pertain- 
ing to  compressed  gun-cotton.  Interesting  facts  as  to  the 
extraordinary  rapidity  of  detonation  of  gun-cotton  were 
brought  to  light  about  a  year  ago.  It  was  ascertained  that 
thi»-was  unprecedented,  the  swiftness  of  the  action  being 
marvelous  ;  indeed,  with  the  exception  of  light  and  elec- 
tricity, the  detonation  of  gun-cotton  traveled  with 
greater  rapidity  than  anything  we  are  cognizant  of.  Thus, 
detonation  would  take  place  along  a  line  of  compressed 
gun-cotton  discs,  placed  so  near  as  to  touch  each   other. 
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firing  the  charges,  consisting  of  i  lb.  compressed  gun- 
cotton,  the  sJabs  ot  iron  were  split  into  fragments.  More- 
over, a  band  of  discs  placed  around  the  trunk  of  a  large 
tree  at  Upnor,  and  detonated,  severed  it  instantaneonsl>', 
as  though  felled  by  a  single  blow  from  an  ax.  (61) 

THE  SCZAROCH.  * 

The  Russians  have  lately  adopted  a  new  shell,  which, 
according  to  recent  experiments,  seems  to  be  a  formida- 
ble projectile.  It  is  well  known  that  with  the  ordinary 
elongated  bolt  a  ricochet  fire  can  not  be  maintained  ;  and 
as  this  species  of  firing  is  very  eflfective  against  masses  of 
troops,  the  loss  is  a  matter  of  considerable  moment.  The 
sczaroch,  for  such  is  the  name  of  the  new  projectile,  is 
\'  either  a  percussion  or  time  shell  and  a  shot,  the  latter  of 
which  ncochets  beyond  the  point  of  explosion  of  the 
bursting  charge.  Tne  shell  portion  is  a  simple  iron  cylin- 
der, to  one  end  of  which  is  secured,  by  a  thin  sheet  of 
lead,  a  spherical  shot. 

On  leaving  the  gun  the  combined  projectile  acts  like  an 
ordinary  elongated  shell;  but  as  soon  as  the  explosion  of 
the  charge  takes  place,  the  cylinder  of  course  flies  in 
pieces,  while  the  shot,  impelled  by  the  additional  velocity 
and  by  reason  of  its  form,  ricochets  for  hundreds  of  feet 
ahead.  In  firing  at  batteries,  the  double  effect  of  this 
projectile  comes  into  excellent  use,  as  the  shell  might  be 
exploded  among  the  guns,  while  the  ball  would  strike  far 
in  the  rear  among  the  reserve  troops ;  or,  while  the  shell 
might  burst  in  the  front  rank  of  an  advancing  column,  the 
ball  would  continue  plowing  its  way  through  several  suc- 
ceeding ranks. 

AN   EIGHTY-TON   GUN. 

The  principle  upon  which  English  guns  are  now  made  is 
that  discovered  by  Colonel  Eraser.  Briefly,  it  consists  of 
a  series  of  coils,  welded  together  in  such  a  way  that  the 
grain  of  the  iron  is  best  opposed  to  the  explosive  force  of 
the  powder,  and  encircling  a  steel  tube,  the  interior  of 
which  is  rifled.  A  long  bar  of  iron — say  of  eight  inches 
square — previously  prepared,  is  slowly  drawn  from  a  fur- 
nace, to  a  length  of  about  300  feet,  and  wound  in  a  double 
coil  in  the  form  of  a  cylinder.  This  is  again  heated  and 
placed  beneath  a  steam-hammer,  where  it  is  welded  toge- 
ther by  tremendous  blows,  which  so  effectually  do  their 
work  tnat  a  cylinder  capable  of  bearing  the  greatest  pos- 
sible strain  is  formed  at  a  comparatively  trifling  expense. 
Several  of  these  coils  being  made,  they  are  placed  in  order 
upon  a  long  steel  tube  which  has  been  made  in  Sheffield, 
and  the  weapon  is  finally  turned  out  at  an  average  cost  of 
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'jlinder  in  which  moves  the  piston,  E,  through  the  pow- 
communicated  through  the  tube,  F.  When  the  piston, 
is  pushed  forward,  it  strikes  the  spring  level,  G,  push- 


w,fjtmH.^j^v/AfAf//M//^///  r//^'^x//j//fr////i//»Ai*/*MiJ-fi^-af/0r///mrwf/atr^f£Jr///. 


k 


K»»ma}r»»i.^»ynrt.  B>r 


'ng  it  inwards,  and  this,  impinging  against  the  hammer, 
raises  it  to  the  position  shown  in  the  dotted  lines.  The 
lever  continuing  its  retrograde  motion,  the  hammer  slips 
from  under  it,  and  is  carried  by  the  spring  forcibly  against 
the  cap,  thereby  causing  explosion. 

THE  AMERICAN  ARMY  MUSKET. 

The  report  of  the  Ordnance  Bureau  for  the  year  1873  is 
a  valuable  document,  especially  interesting  as  containing 
the  report  of  the  board  of  officers  appointed  to  investi- 
gate tne  different  patterns  of  breech-loading  muskets  and 
carbines  for  the  military  service  of  the  United  States. 
All  the  various  weapons  submitted  to  them  are  figured  in 
detail.    About  one  nundred  different  American  arms  and 
a  number  of  foreign,  including  the  Chassepot,  the  needle- 
gun,  the  Martine-Henry,   and  others,  were  considered. 
After  a  very   careful  series  of  experiments,  the   Board 
came  decidedly  to  the  conclusion  that  the  present  Spring- 
field gun,  of  all  those  examined  by  them,  is   really  the 
best  adapted  to  the  military  service,  and  they  accordingly 
recommend  that  this  be  adopted. 

The  Elliot  breech-loading  carbine  is  recommended  for 
mountain  service ;  and  of  the  several  calibres  of  barrels 
brought  forward  that  of  045  of  an  inch  was  preferred,  as 
having  more  advantages  than  any  other.  This  was  accord- 
ingly proposed  to  the  Secretary  of  War,  and  approved  by 
him.  It  was  also  advised  that  the  barrels  of  the  muskets 
and  carbines  be  browned. 
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:  'been  -working  a  clock  in  M.  Bernardi's  laboratory.    The 
LrtMills  have  a  diameter  of  0.78  inch;  the  distance  of  the 
'middle  points  of  two  opposite  balls  is  3.1  inches,  and  the 
'  quantity  of  ether  in  each  system  fills  three-fourths  of  a 
l>aU.    The  clock  maintained  in  motion  by  this  wheel  con- 
sumes, in  24  hours,  0.2  of  a  foot-pound.     The  water  level 
,  is,  by  a  special  arrangement,  kept  constant.    M.  Bernardi 
^  has  had  nis  see-saw  working  for  three  months  without  its 
becoming  necessary  to  renew  the  water  or  clean  the  balls. 
He  has  calculated  the  quantity  of  heat  which  is  removed 
by  this  apparatus  from  the  surroundings.    There  was  an 
average  or  60  see-saw  motions  in   24  hours.    This  was 
found  to  be  equal  to  0.12  of  a  foot-pound,  or  about  half 
the  work  consumed  in  the  same  time  by  the  clock.   (40) 

KORTING'S  CONDENSER. 
We  notice  that  a  Mr.  Korting  has  invented  and  intro- 
duced a  novel    condenser,  in  which  the  work  required 
to  eject  the  condensed  water  is  performed  by  its  own  ve- 
locity, instead  of  by  the  old-fashioned  air  pump  and  hot 
well.    The  condenser  is  of  the  old  injector  principle,  in 
which  the  exhaust  steam  is  admitted  by  various  concentric 
cones  around  a  stream  of  falling  water.    This  disposition 
of  parts  causes  the  exhaust  steam  from  anv  cylinder  to 
oflfer  a  large  surface  to  the  cold  water.    Condensation 
is  thereby  effected,  and    a    very  considerable   velocity 
is  produced   in   the  descending  column  of  water.    This 
causes  a  considerable  vacuum  behind  the  falling  columns. 
In  order  to  produce  the  required  effect,  it  is  necessary 
that  the  falling  water  should  have  a  small  initial  velocity. 
In  M.  KOrting's  arrangement,  the  water  has  a  velocity  due 
to  a  head  of  9.85  feet.     The  water  is  pumped  up  into  a 
tank  at  that  height  by  means  of  a  pump   attached  to  the 
engine  ;  so  that  the  power  required  to  work  this  pump 
must  be  deducted  from  the  effective  gain  of  the  condenser. 
The  advantages  of  the  apparatus  are  these  : 

First,  its  price  is  not  more  than  from  an  eighth  to  a  quar- 
ter of  an  ordinary  condenser.  Second,  there  is  no  need 
for  any  foundation,  and  consequently  it  is  easily  applied  to 
existing  engines  or  to  new  ones.  Third,  it  works  without 
air  pump,  which  saves  the  loss  of  work  and  the  inconve- 
nience of  setting  up  and  of  operation  of  the  latter.  Fourth, 
there  is  nothing  to  regulate,  and,  in  consequence,  it  de- 
mands no  particular  care  from  the  attendant.  Fifth,  as 
there  are  no  moving  parts  (pistons,  valves,  etc.).  there  is 
no  wear,  repairs,  or  interruption  in  work.  Sixth,  its  ap- 
plication is  especially  advantageous  to  small  machines, 
where  the  inconvenience  and  the  price  of  an  air  pump  is 
very  great. 
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NEW  STEAM  AUXILIARY. 

u"  ilEW  invention  by  Mr.  J.  Berger  Spence,  of  London, 
ists  in  passing  steam  at  ordinary  atmospheric  press- 
into  a  solution  of  caustic  soda,  which  is  thereby  rais- 
its  own  boihng  point.  It  is  proposed  to  use  the 
thus  developed  to  generate  steam,  the  waste  steam 
i  an  engine  boiler  being  employed  in  the  first  instance 
Lcat  the  caustic  soda.  Mr.  Spence  showed  that  theef- 
Sfc  was  absolutely  produced  bv  raising  a  solution  of 
iftStic  soda  to  a  heat  considerably  over  212°  by  means  of 
tet  of  steam,  but  he  stated  that  he  had  not  yet  worked 
fe  practical  details  as  to  the  employment  of  th^  idea, 
Otigh  he  exhibited  a  sketch  of  an  arrangement  of  boil- 
jfc  which  he  considered  might  render  it  available. 

ftRONZE  CASTING  UNDER  ARTIFICIAL  PRESS- 
URE. 

A  French  officer,  Colonel  Lavroff,  has  given  his  atten- 
k>n  to  the  casting  of  bronze  guns  under  a  more  efficient 
i^ssure  than  has  hitherto  been  employed — a  parallel  ope- 
sition  with  that  of  Sir  Joseph  Whitworth  in  the  case  of 
ton  and  steel. 

A  cast-iron  platform  is  laid  on  foundation  walls ;  and 
ipon  the  former  rests,  first,  the  ground-plate  of  the  mold, 
md  secondly,  the  mold  itself,  which  is  of  great  strength. 
fhis  mold  is  surrounded  by  a  heavy  cast-iron  jacket,  which 
s  bolted  to  the  platform ;  springs  are  arranged  to  protect 
be  bolts  and  the  other  part  of  the  apparatus  against  the 
effects  of  the  dilatation  of  the  mold  after  running.  The 
:over  is  furnished  with  a  cylinder  formed  of  clay  or  other 
>ad  conductor  of  heat,  and  on  this  is  placed  a  metallic  pis- 
on  with  a  pocket  or  receptacle.  The  piston  and  pocket 
brm  one  solid  piece,  which  is  supported  in  its  position  at 
:he  requi  red  level  by  iron  bands.  The  opening  for  the  met- 
il  as  well  as  the  pocket  is  lined  with  fire  clay. 

The  upper  part  of  the  metallic  mold  and  the  inferior 
surface  01  the  cover  are  also  lined  with  fire  clay,  in  order 
:o  retard  as  much  as  iDOSsible  the  cooling  of  the  upper 
part  of  the  casting.  The  air  and  gases  escape  from  the 
mold  by  means  of  several  conical  vents.  The  apparatus 
producing  the  pressure  consists  of  a  frame  formed  of  two 
cast-iron  cross-pieces,  connected  together  by  means  of 
bolts.  This  frame,  while  embracing  the  mold,  is  at  the 
san^e  time  freely  suspended  to  the  chain  of  a  crane  by 
means  of  an  iron  ring.  The  frame  is  furnished  on  its 
under  side  with  a  piece  of  metal,  which  serves  to  close  the 
opening  through  which  the  metal  is  run,  and  to  transfer 
the  pressure  to  the  piston.    This  pressure  is  produced  by 
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tbe  proper  depth,  the  piston  is  raised,  and  the  mold  and 
contents  removed  from  under  the  press.    A  few  blows  of 
[.  a  sledge  liberate  the  forging,  which  is  thrown  aside  to 
cool.    If  the  work  is  well  done,  all  the  angles  are  full  and 
solid.    All  pieces  of  the  same  kind  are  alike  in  dimensions, 
aknd  there  is  no  great  excess  at  any  part  to  be  cut  away. 
The  rapidity  with  which  intricate  forgings  are  made  is  one 
of  the  greatest  advantages  of  the  method.    Of  such  ob- 
jects as  cross-heads  for  locomotives,  twenty -five  or  thirty 
can  be  made  in  a  day.    The  molds  are  made  of  cast-iron, 
and  are  used  cold.    The  plungers  are  generally  cast,  and 
duplicates  are  kept  on  hand  for  use  in  case  01  breakage. 
The  process  is  also  successfully  applied  to  forming  of 
boiler  heads,  steam  domes,  etc.,  the  large  plates  of  Besse- 
nwr  steel  being  forced  through  a  ring,  while  a  great  num- 
ber of  spokes  K)r  locomotive  wheels  are  also  manufactur- 
ed in  this  way. 

The  total  production  of  pressed  forgings  in  these  works 
^or  nine  months  was  7,830  pieces,  weighing  1,071,200 
pounds. 

CHROME  STEEL. 

With  the  exception  of  eighteen  pieces,  all  the  metal 
iised  in  the  superstructure  of  the  St.  Louis  bridge  is 
chrome  steel,  tnis  alloy  being  selected  by  the  engineer. 
Captain  Eads,  on  account  of  extended  experiments  there- 
on showing  the  highest  tenacity  under  tension  and  the 
Utmost  refractoriness  under  compression.  The  steel  was 
t)iade  by  the  Haughlin  process,  belonging  to  the  Brooklyn 
Chrome  Steel  Company,  of  Brooklyn,  N.  Y.  The  follow- 
ing details  regarding  the  metal  we  find  in  the  St.  Louis 
Railway  Register : 

The  quantity  of  chromium  required  in  the  steel  is  so 
small,  relative  to  the  quantity  of  iron,  that  the  cost  of 
the  alloy  is  not  greater  than  that  of  the  usual  grades  of 
carbon  steel.  In  a  pure  and  crystallized  state,  it  is  a 
grayish,  very  hard  metal,  not  oxiaizable  by  any  acid  nor 
reducible  in  any  furnace. 

It  is  quite  probable  that  the  mixture  of  chromium  and 
iron  is  truly  chemical.  As  far  as  can  be  learned,  there  is 
no  gathering  together  into  separate  crystals,  nor  congre- 
gating in  spots,  as  in  the  case  of  carbon  ;  and  it  would,  in- 
deed, appear  that,  after  combination,  separation  in  whole 
or  in  part  is  almost  impossible.  From  this  stability  of 
the  alloy,  it  is  possible  to  grade  the  mixture  in  exact  ac- 
cord with  proportions  of  ingredients,  and  to  judge  of  char- 
acter with  much  precision. 

The  most  useful  property  of  chrome  steel,  next  to  its 
stability,  is  the  ease  with  which  it  may  be  welded.    No 
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wrought-iron  excels  it  in  this;  and  moreover,  sand  and 
borax  may  be  entirely  dispensed  with,  since  the  effects  or 
the  heat — for  a  white  heat  may  be  used  without  fear— afe 
to  glaze  the  surface  with  a  film  of  chromium,  which,  being 
unoxidizable,  presents  no  obstacle  to  the  full  and  entire 
union  of  the  parts.     Such  springs  as  those    used  in  vises 
need,  when  made  of  chrome  steel,  no  tempering,  but  may 
be  put  in  place  direct  from  the  anvil.  Watch-springs  could, 
it  is  believed,  be  made  from  it,  of  extra  quality.     A  4-inch 
bar  can  be  bent  double  when  perfectly  cold  with  the  same 
certainty  as  with  the  best  wrought-iron.     For  anvil  and 
hammer  faces,  and  hammers  and  mauls,  it  is  peculiarly 
fitted,  because  of  its  homogeneity  and  the  exact  equality 
of  hardness  over  the  surface.     Blocks  of  four  inches  maj 
be  drawn  out  into  a  crowbar;  any  welding  or  upsetting 
necessary  can  be  done,  and  the  bar  finished,,  with  the 
same  facility  as  though  formed  of  the  clearest  iron. 

As  a  test  of  toughness,  a  bar  of  chrome  steel  five-eiehths 
of  an  inch  square  has  been  twisted  cold  until  the  angles  of 
the  bar  lay  around  a  cylinder,  resembling  a  wire  cable 
strand.  Seventy  turns  to  the  inch  made  on  a  cold  bar  of 
steel  is  sufficient  evidence  of  toughness.  -The  results  of 
tests  made  at  the  West  Point  Foundry  give  for  the  ma- 
terial an  average  strength  of  180,000  pounds  to  the  square 
inch.  This  is  considerably  in  excess  of  the  figures  given 
by  authorities  as  the  highest  strength  of  carbon  steel, 
namely,  131,909  pounds  per  square  inch. 

THE  COMMON  HAMMER. 

Few  people,  says  Mr.  J.  Richards,  in  witnessing  the  use 
of  a  hammer,  or  m  using  one  themselves,  ever  think  of  it 
as  an  engine  giving  out  tons  of  force,  concentrating  and 
applying  power  by  functions  which,  if  performed  by  other 
mechanism,  would  involve  trains  of  gearing,  levers,  or 
screws  ;  and  that  such  mechanism,  if  employed  instead  of 
hammers,  must  lack  that  important  function  of  applying 
force  in  any  direction  that  the  will  may  direct. 

A  simple  hand  hammer  is,  in  the  abstract,  one  of  the 
most  intricate  of  mechanical  agents,  that  is,  its  action  is 
more  difficult  to  analyze  than  that  ot  many  complex  ma- 
chines involving  trains  of  mechanism  ;  but  our  familiarity 
with  hammers  makes  us  overlook  this  fact,  and  the  ham- 
mer has  even  been  denied  a  place  among  those  mechanical 
contrivances  to  which  there  has  been  applied  the  mistak- 
en name  ot  mechanical  powers. 

Let  the  reader  compare  a  hammer  with  awheel  and  axle, 
inclined  plane,  screw,  or  lever,  as  an  agent  tor  concentrat- 
ing and  applying  power,  noting  the  principles  of  its  action 
GrsU  and  then  considering  its  uuivetsal  use^  and  he  will 
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NEW  FIRE-PROOF  CONSTRUCTION. 

A  NEW  and  cheap  plan  for  rendering  buildings  free  from 
danger  of  conflagration  has  been  produced  in  many  prom- 
inent buildings  of  Chicago,  by  Mr.  James  John,  of  457 
Wabash  avenue,  in  that  city.    The  mode  of  application  of 
the  invention  consists  of  first  nailing  rough  boards  to  the 
under  side  of  the  furring,  between  the  wooden  joists,  and 
then  to  fill  in  even  with  the  furring  with  coarse  hair  mor- 
tar, gauged  with  sufficient  plaster  or  cement  to  make  it  set. 
On  the  mortar,  is  cemented  a  row  of  square  boxes,  cast 
also  of  mortar  above  which  a  second  row  is  laid  so  as  to 
break  joints.    The  boxes  are  slightly  smaller  than   the 
spaces  in  which  they  are  laid,  so  that  the  intermediate 
crevices  can  be  fil lea  up  with  a  liquid  concrete.     Finally 
a  coarser  composition,  like  the  concrete  of  lime,  cement, 
plaster,  etc.,  with  screened  ashes  of  cinders,  is  packed  on 
top  of  the  boxes  to  a  thickness  of  one  inch.    Tnis  leaves 
ai>out  half  an  inch  to  the  top  of  the  strips  on  the  joists  to 
^hich  the  floor  is  nailed.    The  ceiling  of  the  room  beneath 
^he  joists  is  formed  by  securing  sheet-iron  strips  to  the 
Wter,  close  to  the  wall,  and  extending,  across  and  between 
them,  iron  wires  some  two  or  three  inches  apart,  after 
^hich  more  sheet-iron  strips  are  nailed  on  to  secure  the 
Wires  to  the  furring.     Over  the  latter  the  plastering  is 
Jaid.    The  weight  of  filling  and  concrete  is  20  lbs.  to  the 
foot  when  dry,  and  it  costs  about  $2.25  per  yard.    The  in- 
ventor claims  that  the  joists  thus  protected  can  not  burn. 

IRON  COLUMNS. 

At  a  recent  meeting  of  the  members  of  the  London  Ar- 
chitectural Association,  Mr.  Richard  Moreland,  C.E.,  read 
an  important  paper  on  "  Iron  Construction,"  in  which  he 
said  that,  with  regard  to  cast-iron  pillars  in  long  columns, 
the  transverse  section  had  two  duties  to  perform,  namely, 
to  support  the  load  and  to  resist  flexure,  so  that  only  one- 
half  of  the  strength  of  the  pillar  could  be  considered 
available  for  the  resistance  to  crushing,  and  the  other  half 
for  the  resistance  to  flexure.  In  other  words,  one-half 
was  in  compression  and  the  other  half  in  tension  ;  and  this 
was  precisely  the  condition  in  which  a  girder  was  in  ;  or  it 
might  be  taken  as  a  question  of  leverage,  the  length  of 
one  end  being  the  diameter  of  the  pillar,  and  the  other 
half  length  of  the  column  ;  but  in  the  case  where  the  pil- 
lar was  large  in  comparison  to  its  length,  then  the  whole 
of  the  material  must  be  taken  to  resist  the  compression  of 
a  considerable  portion  of  its  crushing  strength.  The 
working  load  on  pillars  should  not  exceed  one-tenth  to 
one-sixth  of  their  breaking,  and,  under  ordinary  circum- 
stances, should  not  exceed  25  diameters.    Special  care 
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astle-on-Tyne,  who  found  the  following  remarkable  re- 

•ults: 

I  cemen  i  cement  i  cement 

and  and  and 

Pure.         I  sand.  3  sand  4  sand, 
lbs.            lbs.                    lbs.  lb. 

7  days 830  550  375  77 

ii»  days 1.06.S  859  580  224 

Increase  percent 36  55  60  200 

The  inference  he  draws  from  these  figures  is  that,  see- 
ing that  pure  cement  at  7  days  is  ten  times  the  strength 
of  mortar  containing  one  cement  and  four  sand,  and  at  112 
days  is  only  five  times  the  strength,  there  is  good  reason 
to  believe  the  process  continues  till  there  is  very  close 
approximation.  In  corroboration  of  this,  Mr.  Colson,  of 
the  Portsmouth  Dockyard  Extension  Works,  who  has 
tested  within  the  last  few  years  about  80,000  tons  of  ce- 
ment, has  furnished  me  with  the  following  figures  re- 
specting the  relative  strength  of  pure  cement  and  one  ce- 
ment to  two  sand  * 

I  cement 

Pure  Increase  and             Increase 

cement,  per  cent       2  sand.         per  cent, 

lbs.  lbs. 

0  months 1,200  246 

12  months i,4<x>  16.6  404                64.2 

3  years - 1,600  33.3  x,X74               377.2 

These  are  extraordinary  results,  no  doubt,  but  they  are 
the  average  of  many  tests,  and  most  of  us  will  be  able  to 
appreciate  them  when  we  remember  with  what  difficulty  a 
piece  of  brick  and  cement  mortar  in  the  above  propor- 
tions can  be  broken  ;  frequently  the  brick  gives  way  be- 
fore the  cement  joint.  I  nave  at  this  moment  a  slab  of 
concrete,  10  feet  by  8  feet  6  inches  and  12  inches  deep,  in 
all  85  square  feet,  bearing  6  cwt,  to  the  square  foot  with- 
out any  appreciable  strain.  On  the  other  hand,  the  resist- 
ance of  Portland  cement  concrete  to  compression  is 
greater  than  that  of  any  of  our  best  building  materials. 
At  nine  months  old,  the  comparison  stands  thus,  upon  a 
block  showing  40  inches  of  surface : 

Portland  stone 47  tons. 

Firebrick 50     " 

York  landing 96     " 

Portland  cement 120     " 

Experiments  were  made  by  Mr.  B.  P.  Smith,  the  well- 
known  engineer,  for  Mr.  Hawkshaw.  prior  to  determining 
the  foundation  of  the  Spithead  forts  ;  so  that,  whether 
for  resistance  to  crushing  weight  or  to  tensile  strain, 
Portland  cement  concrete  is  stronger  than  any  other  or- 
dinary material. 
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to  the  wind,  and  are  ornamental  and  durable.     It  is  sug- 
gested that  they  may  be  advantageously  used  as  substi- 
tutes for  the  heavy  iron  pillars  or  clumsy  wooden  sup- 
IK>rts  frequently  employed  in  the  construction  of  conser- 
vatories, porches,  etc.  (Jo6) 

COMPRESSED  AIR  MACHINERY. 

A  PAPER  on  compressed  air  machinery,  recently  read  by 
Mr.  William  Daniel  before  the  British  Institution  of  Me- 
chanical   Engineers,    is  a  valuable  contribution   to   our 
knowledge   of  a  class  of  mechanism,   regarding  which 
trustworthy  information  is  not  abundant.    A  very  com- 
plete series  of  experiments  was  conducted  by  the  aid  of 
an  air  compresser  having  two  steam  cylinders,  each  i6x 
30  inches,  working  compressing  cylinders  of  like  dimen- 
sions, and  the  whole  mounted  on  a  receiver  24  feet  long 
^j  5  feet  diameter,  which  formed  the  bed-plate.    After  the 
Compressed  air  was  led  to  a  portable  engine  and  there 
Cooled,  it  was  admitted  to  two   cylinders,  10x12   inches, 
^hich  drove  an   engine  working  a  friction  brake.     By 
'^eans  of  indicator  diagrams,  taken  from  this  last-men- 
tioned engine,  as  well  as  from  both  the  steam  and  air  cy- 
linders   of  the  compresser,  a  record  was  obtained  of  the 
losses  of  power  which  took  place  at  various  stziges.  From 
the  data  a  table  was  completed,  the  results  of  which  show 
that,  when  working  with  air  at  40  lbs.  pressure,  the  usual 
eflfect  obtained  on  the  brake  was  only  25^  per  cent  of  the 
power  indicated  on  the  steam  cylinders  of  the  air  com- 
presser, while  with  34  lbs.  pressure  the  efficiency  reached 
27  per  cent ;  with  28  lbs.,  28  per  cent  was  gained ;  with  24 
lbs.,  35  per  cent,  and  with  19  lbs.,  45^  per  cent.    The  loss 
of  eflSciency  due  to  increased  pressures  may  be  ascribed 
to  the  conaitions  of  the  experiment  and  the  increased  loss 
of  heat  from  the  air,  attendant  upon  the  higher  degrees 
of  compression. 

Mr.  Daniel  advocates  the  use  of  compressed  air  ma- 
chinery for  mines,  and  points  out  the  economy  which 
must  result  from  the  fact  that,  when  the  motor  is  idle, 
there  is  no  loss  except  the  interest  of  money  expended  on 
the  machinery,  which  is  much  less  than  that  incurred 
where  animal  power  is  employed.  He  also  suggests  that 
the  ventilation  of  the  mines  would  be  improved  by  the 
discharge  from  the  engines,  while  the  air,  being  always 
available  in  the  pipes,  could  be  used  to  dilute  an  outflow 
of  gas. 

The  discussion  of  Mr.  Daniel's  paper  elicited  a  number 
of  practical  suggestions.  Mr.  C.  W.  Siemens  pointed  out 
that  the  development  of  heat  during  the  compression  of  air 
might  be  avoided  by  the  injection  of  water  into  the  air- 
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uctures  they  have  not  found  it  possible  to  allow  the 
gineers  to  introduce  any  artificial  preservatives,  except 
ternal  coatings  offish  oil  and  paint:  but  in  the  general 
laracter  and  strength  of  the  woodwork  and  fastenings, 
/erycare  has  been  taken  to  make  them  complete  and  of 
le  very  best  quality.     The  pile  heads  are  the  only  novel 
aatures  of  these  piers ;  they  are  constructed  of  built-up 
columns  20x20  in  section  and  75  feet  Icn^jth,  placed  in 
"ows  12J  feet  apart,  and  about  9J  feet  apart  in  rows.     The 
rows  are  sheathe^  for  low  water  up  to  the  girders  on  both 
sides  with  5-inch  planking,  the  ends  of  which  are  protect- 
ed with  boiler  plates.     The  heads  of  the  columns  arc  se- 
curely passed  into  the  caps  and  girders.    The  piles  used 
in  the  pier,  some  of  whicn  are  94  feet  long,  are  driven  in 
rows  8  feet  apart,  and  5  feet  apart  in  the  row.    The  square 
timber  is  12x12  in  section. 

The  plan   of  construction,  then,  which  seems  to  com- 
mend itself  as  the  proper  one  for  the  improvement  of  the 
water  front  of  New- York,  is  :    To  construct  a  quay  wall 
along  the  main  street  of  granite  masonry,  increasing  the 
width  of  the  street  considerably,  and   from  the  wall  to 
throw  out  piers  of  the  very  best  quality  of  wood,  preserv- 
ed against  decay  by  all  possible  means,  and  at  once  estab- 
lish a  broad  main  street  and  have  good  piers  built  and 
taken  care   of  according  to  a  settled  plan  ;    and  it  will 
shortly  follow  that  all  known  means  of  facilitating  the 
handhng  and  transportation  of  freight  will  then  be  intro- 
duced by  the  interested  persons,  under  certain  general  re- 
strictioE  s. 

These  public  works  should  go  slowly  on,  say  at  the  rate 
of  half  a  mile  per  anr  um.  If  in  ten  years  the  wall  could  be 
completed  on  the  East  River  and  to  West  nth  street  on 
the  North  River,  its  progress  would  be  all  that  could  be 
desired.  The  city  wouldthen  possess  the  finest  dock  facil- 
ities in  the  worla. 

AIR  PRESSURE  IN  WIND   INSTRUMENTS. 

Dr.  W.  H.  Stone,  in  a  paper  before  the  Physical  So- 
ciety of  London,  describes  some  experiments  on  the  wind 
pressure  in  the  human  lungs  during  performance  on  wind 
instruments.  About  6  feet  of  water  or  13  lbs.  pressure 
per  square  inch  was  the  ordinary  maximum  when  a  small 
tube  was  inserted  between  the.  lips.  When  the  lips  were 
supported  by  a  capped  mouthpiece,  as  in  brass  instru- 
ments, a  much  greater  pressure  could  be  sustained,  and 
lip  muscles  invariably  gave  way  long  before  the  expirato- 
ry power  of  the  thoracic  muscles  was  exhausted.  The  fol- 
lowing pressures  were  sufficient  to  produce  an  average 
orchestral  tone :    The  oboe  requires  an  air  pressure  of 
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extending  east  and  west  1,880  feet  in  length,  and  north 

ind  south  464  feet  in  width.     It  will  be  laterally  divided 

mto  sections  for  each  nation  that  may  apply  for  space, 

the  United  States  occupying  128,000  square  teet ;  the  total 

amount  of  space  in  the  building  being  350,000  square  feet, 

exclusive  ot  the  roads  and  walks.     Restaurants  will  be 

placed  in  prominent  places  in  the  building.     Water  will 

be  supplied  freely  throughout   the  entire   building,  the 

most  complete  provision  being  made  against  fire. 

The  arrangement  of  the   interior  will  be  such  that  all 
nations  will  be  so  represented,  that  while  each  has  its  dis- 
tinct position,  yet  each  class  of  exhibits  can  be  followed 
all  around  the  building  and  examined  in  detail.     In  addi- 
tion to  the  buildings  already  named,  there  will  be  a  Ma- 
chinery Department,   covering    at    least  twelve   acres  ; 
■Agricultural  Department,  covering  eight  acres  ;  Horticul- 
tural Department,  with  a  spacious  Conservatory,  and  a 
large  number  of  buildings  designed  for  special  purposes. 
Every  accommodation  will  be  supplied  for  the  transporta- 
tion of  visitors  by  steam  and  horse  cars,  arriving  under 
Cover  in  the  building,  and  also  for  communication  over 
the  grounds  from  one  department  to  another. 

In  addition  to  the  Exhibition  buildings,  there  will  be 
^any  others  erected  on  the  grounds,  to  show  the  process 
of  manufacturing  iron,  glass,  paper,  cotton,  wool,  and 
ether  staple  articles ;  also,  various  foreign  nations  will 
Contribute  special  buildings,  designed  to  exhibit  the  pe- 
culiar architectuure  of  each  nation.  During  the  Exhibi- 
tion there  will  be  a  grand  international  regatta  on  the 
fiver  Schuylkill.  It  is  also  conteniplated  to  have  a  grand 
tiational  encampment  of  troops  in  Fairmount  Park  during 
the  Exhibition. 

This  structure,  which  is  intended  to  be  one  of  the  affixes 
to  the  great  Exhibition,  is  located  on  a  line  parallel  with 
ind  northward  of  the  Main  Exhibition  building.  It  is  on 
the  most  commanding  portion  of  the  great  Lansdowne 
Plateau,  and  looks  southward  over  the  city.  It  is  elevated 
on  a  terrace  six  feet  above  the  general  level  of  the  pla- 
teau— the  plateau  itself  being  an  eminence  116  ieet  above 
the  surface  of  the  river.  The  entire  structure  is  in  the 
modern  rendtssance,  massive  and  graceful  in  outline,  and  in 
consonance  with  the  general  Park  character.  The  mate- 
rial is  granite,  glass  and  iron.  No  wood  is  used  in  the  con- 
struction, and  the  building  is  thoroughly  fire-proof.  The 
structure  is  365  feet  in  length,  210  feet  in  width,  and  95 
feet  in  height  over  a  spacious  basement  12  feet  in  height, 
the  whole  surmounted  by  a  dome. 
Exterior.— The  main  front  looks  southward  ;  it  displays 


UECHANICS  AND  ENGINEERING.  3I3 

The  ship  is  provided  with  an  armored  turret,  carrying 
tlie  heaviest  Kuns,   turtle-shaped    deck  to   deflect  shot, 
s  provided  with  a  ram,  intended  to  sinlt  the 
I  with  which  it  cornea  in  contact. 

SPOWDER  EXPERIMENTS. 
ILE  AND  Mr.  Abel  have  come  to  a  definite 
:  experimental  researches  into  the  action 
'der,  and  have  embodied  their  conclusions 
le  Proceedings  of  the  Royal  Society. 
they  state  to  have  been:    (1)  To  ascertain 
explosion  when  fired  in  guns  and  mines ; 
ite  the  tension ;  (3)  the  cBect  of  various 
(4)  the  variation  caused  by  various  condi- 
e,  comparing  explosion  in  a  closed  vessel 
:  bore  of  a  gun  ;  (5)  the  volume  of  perma- 
le  heat;  (7)  to  ascertain  the  work  perform- 
the  bore  of  a  gun.     For  this  very  careful 
!re  carried  out  to  ascertain  the  pressure, 
lanent  gas,  heat,  and  analysis  of  gases  and 
A  vessel  of  mild  steel,  tempered  in  oil, 
pletely  closed  with  a  closely-htting  screw 
lugh  which  were  led  circuitwireswith  fine 
ncTosedwith  mealed  powder,  which  it  fired 
'  the  current  of  a  Daniell  battery, 
■ere  briefly  as  follows:    The  pressure  was 
;aptain  Noble's  .crusher  gauges  at  from  1 
>er  square  inch.     The  analysis  of  the  gase- 
Oni  products  showed  a  regular  change,  due  to  variation  in 
pleasure,  carbonic  anhydride  increasing,  with  a  decrease 
V  carbonic  oxide,  as  the  pressure  increased.    The  solid 
products  were  subject   to  greater  and  less  regular  varia- 
tion;   speaking  generally,  the  chemical  action   is  more 
complicated  than  has  been  supposed,  and  the  old  funda- 
mental equations  are  found  to  represent  it  very  imperfect- 
ly.   More  carbonic  oxide  and  potassium  carbonate,  and 
less  potassium  sulphate  than  has  been  thought,   is  pro- 
duced.    Potassium  sulphide  is  thought  to  be  formed  pri- 
marily, but  eventually  it  is  not  present  in  any  considerable 
quantity,  having  given  place  to  potassium  hyposulphite. 
The  temperature  of  explosion  is  found  by  means  of  plati- 
num wire  or  foil  to  be  about  2,200°  Cent.    About  35  per 
cent  of  the  heat  generated  is  communicated  to  a  small 
arm,  and  but  3  per  cent  to  an  18-ton  gun.    The  products 
of  explosion  consist  of  about  fifty-seven  parts  by  weight 
of  solid  to  forty-three  of  permanent  gas.    When  the  pow- 
der fills  the  space  in  which  it  is  fired  the  pressure  is  about 
6400  atmospheres,  or  42  tons  per  square  inch.    The  pro- 
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at  times  there  may  be  seen  three  lines  of  rails,  lying  one 
above  the  other. 

At  this  place  also,  which  is  situated  between  two  thriv- 
ing little  towns,  called  Surco  and  Matucana,  may  be  seen 
the  same  mountain  tunneled  twice,  one  tunnel  being  direct- 
ly above  the  other,  at  a  distance  of  90  or  100  feet.  Passing 
this  romantic  place,  still  ascending  a  grade  of  105  to  211 
feet  to  the  mile  for  a  distance  of  23  miles,  and  we  reach  that 
picturesque  spot  called  in  Spanish  **La  Infernilla,"  meaning 
in  our  language  "  The  Gates  of  Hell,"  a  place  where  nature 
has  formed  an  opening  through  the  mountain,  through 
which  passes  the  s\^ift  waters  of  the  river  Rimac,  walled  up 
by  solid  rock  to  a  height  of  over  2,000  feet  above  the  bed 
of  the  river,  presenting  a  face  as  smooth  as  if  cut  so  bv  the 
hands  of  skilled  workmen.  Here  may  be  seen  a  display  of 
masterly  engineering,  in  order  to  overcome  this  colossal 
obstruction.  In  many  other  places,  where  the  maximum 
grade  brings  the  bed  of  the  road  to  a  point  utterly  impas- 
sable, an  opportunity  always  presents  itself  for  an  outlet 
by  forming  a  V  and  retracing  the  already  passed  over  por- 
tion of  road  alongside  of  the  mountain  until  an  elevation 
is  obtained  whereby  a  pass  may  be  effected.  But  at  La 
Infernilla  no  such  opportunity  presents  itself :  conse- 
quently, there  was  no  afternative  but  to  tunnel  the  moun- 
tains of  volcanic  rock,  or  abandon  the  projected  route. 
The  work  was  at  once  commenced  on  the  south  side  of  the 
river,  and  in  order  to  push  it  more  rapidly  an  entrance  was 
commenced  on  the  river  side,  which  was  done  only  by  let- 
ting men  down  from  the  tops  of  the  smooth-faced  walls 
by  ropes,  thereby  supporting  themselves  until  they  drilled 
and  blasted  a  foot-hold  and  entrance.  This  done,  the  work 
proceeded  rapidly,  with  the  aid  of  the  celebrated  diamond 
drill.  And  on  the  opposite  side  of  the  river  a  repetition 
of  the  same  labor  was  soon  commenced.  The  tunnels 
being  completed,  the  fearful  chasm  was  soon  spanned  by 
a  magnificent  iron  bridge.  It  connects  the  two  tunnels, 
viz.,  Nos.  31  and  32,  at  a  height  of  200  feet  above  the 
bed  of  the  river,  with  either  end  resting  on  natural 
masonry. 

Again,  on  emerging  from  the  opposite  side  of  the  tunnel 
No.  32,  another  great  obstacle  presents  itself.  On  the 
entrance  of  the  same  tunnel  the  bed  of  the  river  is  200  feet 
below  that  of  the  road,  and  only  a  few  yards  from  the  out- 
let of  the  same  tunnel  the  road-bed  falls  several  feet  below 
the  river  ;  thus  an  idea  may  be  formed  of  the  tremendous 
fall,  and  with  what  rapidity  the  waters  of  the  Rimac  force 
their  way  through  these  mountain  passes.  In  order  to 
overcome  this  great  obstacle,  a  tunnel  is  now  being  built 
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3  had  a  link,  the  slot  of  which  was  2  inches  long. 
*e  main  rod  was  8  inches  from  centre  to  centre.    The 
n  in  the  cross-head  was  f  inch  in  diameter,  and  the  bear- 
igof  the  main  rod  on  crank  was  J  inch  in  diameter.   The 
;ntire  length  of  the  bed  plate  was  2  inches.    The  shell  of 
the  boiler  was  i  inch  thick,  and  the  heads  %,    The  boiler 
was  3  feet  long  by  i  foot  in  diameter,  with  nine  li-inch 
flues.    Half  of  the  boiler  and  the  flues  made  up  the  heat- 
ing surface.     The  grate  was   i   foot   square.    The  flame 
went  under  the  boiler,  and  returned  through  the  flues  to 
thestack.    The  pulley  on  the  engine  shaft  was  6  inches  in 
diameter,  over  which  a  belt  ran  to  a  16-inch  pulley  on  a 
fly-wheel  of  700  lbs.    This  wheel  was  belted  to  a  line  of  i^- 
incb  shafting,  from  which  a  large  Potter  newspaper  press 
Was  run.    The  pulleys  were  of  equal   diameter  from  the 
fly-wheel  to  the  press.     With  75  lbs.  of  steam,  the  engine, 
niaking  300  revolutions  per  minute,  ran  the  Potter  press, 
printing  1,000  sheets  per  hour  ;  also  a  medium-sized  press, 
printing  1,200  sheets  per  hour.     A  small  armful  of  wood 
and  four  bucketsfuli  of  water  was  sufficient  to  run  off  the 
edition  of  1,200  copies  in  a  little  over  an  hour.    The  water 
Was  pumped  cold  Irom  a  tank  by  a  half-stroke  pump  di- 
rectly into  the  boiler.    The  exhaust  steam  was  turned  into 
*he  stack.     Has  the  performance  of  this  engine   been 
beaten  by  any  similar  small  engine  ?    The  edition  was  for- 
merly worked  off  by  four  men,  turning  the  large  wheel  by 
cranks,  in  four  hours. — Frank  C,  Smith,  Delaware,  O. 

(83) 
SPRING-PROPELLED   CARS. 

In  application  to  the  Aginary  form  of  street-car,  a  por- 
tion 01  the  space  below  thc'Soor  of  the  car  is  utilized  for 
an  arrangement  of  a  series  of  drums  or  barrels,  containing 
the  springs,  which  may  be  arranged  transversely  in  two 
groups  or  sets,  suitably  inter-connected,  so  as  to  form  one 
continuous  volute,  acting  to  generate  evolution  of  the 
driving-wheels,  and  thus  effect  propulsion  of  the  car.  At 
the  terminal,  or  other  intermediate  stopping-stations,  the 
means  of  winding  up  and  recoiling  the  springs,  by  any 
suitable  fixed  steam-engine  or  other  prime-motor,  are  to 
be  provided,  rotary  motion  being  communicated  by  shafts 
under  the  roadway  to  vertical  spindles  and  geared  wheels, 
which,  being  thrown  into  temporary  connection,  for  the 
purpose,  witn  the  spring-barrels,  will  coil  the  springs  until 
the  requisite  tension-power  is  obtained.  An  arrangement 
of  clutches  is  interposed  between  the  spring-barrels  and 
the  driving-wheels,  whereby  the  uncoiling  motion  of  the 
springs,  which  is  constant  in  one  direction  only,  may  be 
transiormed  into  an  ultimate  variable  rotary  motion,  giv- 


FIG.   2.— WINDING  UP  THE  CAR  SPRINGS. 

the  engine,  which  being  done,  Q  is  disconnected,  and  de- 
pressed into  its  originalposition. 

It  has  been  computed  that  the  actual  tractive  force  re- 
quisite to  overcome  the  resistance  of  a  tramway-car  weigh- 
ing 5  tons  gross,  is  60  lbs.  on  the  driving-wheels,  corre- 
sponding to  720  lbs.  on  the  periphery  of  the  spring  barrel; 
24  lbs.  and  288  lbs.  respectively  correspond  to  a  gross 
weight  of  a  tons  ;  and  in  like  proportion  for  intermediate 
weights.  So  far  as  previous  experience  goes,  a  spring  6 
lbs.  in  weight,  exerting  a  direct  pressure  of  105  lbs.,  may 
be  taken  to  represent  the  maximum  in  size  and  power  of 
such  steel  springs.  Under  the  stimulus  applied  by  M. 
Leveaus's  researches,  the  steel  manufactures  of  Sheffield, 
by  special  and  improved  plant,  annealing  ovens  and  ap- 
pliances, have  turned  out  spriiigs  50  to  60  feet  long,  capa- 
ble when  duly  coiled  of  exerting  a  pressure  of  800  lbs.  to 
900  lbs.  without  permanent  set ;  in  France  also,  steel  driv- 
ing bands,  with  great  elasticity,  are  made  100  vards  in 
length,  so  that  the  question  of  the  possibility  of  obtaining 
springs  of  the  requisite  size  and  power  is  practically 
solved. 

'  Having  satisfactorily  tested  the  principle  in  a  working 
model,  to  one-sixth  scale,  on  a  smalt  temporary  tramway 
of  considerable  length,  M.  Leveaux  has  had  all  the  neces- 
sary mechanism  and  appliances  made  by  a  weil-known  firm 
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when  the  car  runs  fast,  and  slower  when  the  speed  is  di- 
minished.    The  strip  of  paper  B  B  is  ruled  with  longitudi- 
nal lines  represenlingniinutesof  time,  and  with  transverse 
lines   representing  distance — that    is,   miles    or  quarter 
miles.     The  paper  has  also  printed  on  it  the  names  of  the 
stations  at  such  distances  as  they  occur  according  to  the 
scale.     In  some  cases  the  grades  and  curves  are  also  print- 
ed on  the  slip.     It  will  be  readily  seen  that  when  the  pa- 
per is  at  rest  the  pencil,  driven  by  the  clock,  will  draw  a 
straight  line  across  the  paper,  the  length  of  the  stop  being 
indicated  by  the  number  of  minute  spaces  drawn,  while 
the  varying  speeds  of  the  train  will  be  shown  by  a  diago- 
nal line  which  varies  from  the  perpendicular  according  as 
the  speed  increases,  which  can  be  readily  ascertained  by 
counting  the  number  of  spaces  which  cross  a  mile  run. 
At  the  end  of  every  half  hour  the  pencil  changes  its  direc- 
tion by  the  mechanism  alluded  to,  so  that  the  diagonal  line 
produced  will  be  something  like  a  zig-zag,  or  continuous 
letter  W,  with  occasional  perpendicular  lines  or  curves 
that  indicate  the  stoppage,  switching  or  backing  of  the 
train. 

The  paper  is  put  upon  the  rollfer  at  the  commencement 
of  the  trip  and  remains  until  the  train  returns  (or  longer, 
if  desired),  as  it  makes  no  difference  which  direction  the 
car  is  running.  The  whole  apparatus  is  inclosed  in  a  neat 
box  (not  shown  in  the  engraving)  about  12  inches  long 
and  4  inches  high,  and  is  locked  up,  so  that  neither  the  in- 
strument nor  its  indications  can  be  tampered  with,  or  in 
any  way  altered. 

This  apparatus  has  been  practically  tested  on  a  number 
of  Western  railroads,  and  develops  the  fact  that  nearly 
every  freight  train  makes  excessive  speed,  contrary  to  time- 
table instructions. 

SIR  WILLIAM  THOMSON'S  ECLIPSING  LIGHT. 

The  Belfast  Harbor  Commissioners  have  adopted  Sir 
William  Thomson's  beautiful  system  of  eclipsing  light,  in 
connection  with  their  lighthouse  on  the  Holywood  Bank, 
in  the  Belfast  Lough.  The  new  apparatus  is  exquisitely 
finished,  and  consists  of  a  train  of  wheels  carrying  the 
necessary  screens  for  eclipsing  the  lights.  It  may  be 
stated  briefly,  that  three  screens  are  carried  round  the  light 
once  in  about  eleven  seconds.  Two  of  these  are  narrow, 
while  a  third  has  twice  the  breadth ;  the  result  of  which 
is  to  give  two  short  eclipses  and  one  long  eclipse.  The 
screens  are  arranged  together  in  such  a  way  as  to  afford 
two  short  eclipses  and  one  long  one,  or,  in  other  words, 
dot,  dot,  dash,  in  accordance  with  the  Morse  telegraph 
alphabet. 
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NEW  STREET  RAILWAY  CAR. 

The  C3r  at  present  in  use  in  London  is  constructed  to 

■^ry  forty-six  passencers.    It  has  a  total  length  of  25  feet 

""er  the  ladders ;  of  this  9  feet  are  occupied  by  the  plat. 


NEW  STREET  RAILWAY  CAR. 

torms  and  steps.    This  length  i 

Solves  a  large  amount  of  useless ..  ..^..,.     

slso,  being  applied  from  the  end  of  the  platform,  tends  to 
depress  the  ends  of  the  car.  so  that  the  cill  of  the  car  has 
^  considerable  camber.  The  weight  of  an  empty  car  is  a 
toDS  15  cwt.,  and  that  of  a  car  carrying  thirty  passengers  2 
tons  4  cwt.  The  improved  car  shown  herewith  presents 
a  reduction  in  length  and  weight  for  the  same  number  of 
passengers,  and  the  rounded  ends,  wherebj-  overhanging 
Is  prevented  and  passenger  accommodation  improved. 
The  central  platform  adds  to  the  stability  of  the  roof  and 
framing,  and  the  staircase  affords  easy  access  to  the  roof. 
An  elevated  seat  is  adopted,  which  gives  the  driver  a  greater 
range  of  rein  and  greater  facility  for  handling  the  horses. 
The  brake  gear  is  arranged  so  that  both  sides  of  the 
wheels  are  gripped,  thus  equalizing  the  action  and  pre- 
venting undue  strain  on  the  adjacent  parts.  The  weight 
of  one  of  these  cars,  built  to  carry  fifty  persons,  is  2  tons  6 
cwt,  and  the  length  20  feet.  Those  built  to  carry  32  pas- 
sengers weigh  I  ton  16  cwt.,  and  have  a  length  of  15  feet 
6  inches. 

FUSION  OF  PLATINUM. 

The  fusion  of  platinum  has  been  effected  by  N.  Vio- 

lette.      Partly    in   fragments  and  partly  in    a    state    of 

sponge,  it  was  placed  in  a  Hessian  crucible  lined  with 

Elumoago,  and  subjected  for  one  hour  to  the  heat  of  the 
urnace.  A  perfectly  fused  button  of  platinum,  of  the 
same  weight  as  that  of  the  metal  introduced,  was  found  at 
the  bottom  of  the  crucible, 
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tended  to  form  part  of  the  armament  of  the  "  Inflexible," 
her  other  guns  being  of  the  same  size,  or  possibly  even 
hrger. 

In  connection  with  this  subject,  we  publish  diagrams 
showing  the  outlines  of  the  3i-ton  gun  and  3S-tongun. 
the  Kiupp  3o^centtmetre  (iz  in.),  and  the  Russian  40-ton 
breech-loaders  (Broadwell  system),  and  the  French  32-cen- 
tiraetre  (12.59  inch)  gun.  The  following  table  gives  some 
particulars  of  the  weights,  charges,  etc.,  of  each  : 
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The  reputed  high  velocity  of  the  3oJ-centi metre  Prus- 
sian gun  is,  we  think,  open  to  some  doubt,  but  if  correct, 
it  will  be  seen  that  the  total  energy  of  the  projectile  from 
this  gun  exceeds  considerably  that  of  the  English  12-inch 
gun,  and  is  almost  equal  to  the  French  32-centimetre,  with 
Us  remarkably  high  powder  charge  and  heavy  projectile. 
(28) 
CURIOUS  PROPERTIES  OF  PALLADIUM. 

James  Dewar  has  ascertained  that  a  thin  slip 
of  palladium,  fixed  at  one  end  and  properly  placed 
in  a  hydrogen  flame,  may  be  made  to  vibrate  and 
produce  musical  sounds  ;  the  effect  is  due  to  the  absorp- 
tion of  the  gas  causing  an  increase  of  volume  in  the  me- 
tal, by  which  it  is  moved  into  a  hot  part  of  the  (lame 
where  its  hydrogen  is  expelled,  and  its  own  elasticity  then 
brings  it  back,  so  that  one  side  is  again  exposed  to  the 
cool  gas  in  the  inner  part  of  the  flame. 

Artificial  Cement.— Carriere  prepares  an  excellent 
cement  at  a  low  price,  by  strongly  heating  in  special 

naces  a  mixture  of  highly  a      -  -     "■ 

draulic  lime. 


y  argillaceous  limestone  and  hy- 
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A  NEW  AIR-PUMP, 
s  the  ordinary  air-pump  the  air  withdrawn  must  bo 
>el led  either  with  the  atmosphere  or  with  another  cylin- 
in  which  a  pressure  less  than  the  normal  is  maintain- 
and  hence,  before  this  can  be  done  a  suthcient  pressure 
St  be  imparted  to  it  in  orderto  cause  it  to  raise  the  weight 
he  valves  as  well  as  of  the  column  of  atmosphere  outside 
:  latter.     If  the  space  in  the  air-pump  cylinder  could  be 

Iindeflnttel)^  diminished, 
the  air  which  would  be 
contained  might  be 
compressed  so  us  to  lift 
the  valves  over  when 
extremely  rarefied  at 
the  end  of  the  stroke. 
But  in  practice  the  pis- 
ton does  not  exactly  fill 
the  cylinder,  and  there 
always  remains  at  the 
bottom  a  certain  quan- 
tity of  air  which  ex- 
pands on  the  return 
stroke.fills  the  cylinder, 
and  there  maintains  a 
certain  pressure,  hin- 
dering the  entrance  of 
the  air  withdrawn  from 
the  receiver,  and  hence 
the  continuity  of  the 
exhausting  operation. 

Mr.  Robert  Gill's  new 
machine,  shown  in  our 
engraving,  is  remarka- 
ble for  the  fact  that  it 
avoids  the  above  diffi- 
culties and  completely 
expels  the  air  at  each 
stroke  of  the  piston. 
The  interstices  between 
piston  and  cylinder  are 
NEW  AIR-PUMP.  filled  with  a  non-evap. 

"KJi.1"''^'  ^""^  ^"  *^^  ioinls  are  covered  with  the 
!.  The  bottom  of  the  cylinder  is  well-shaped  leaving 
nnular  space  between  its  exterior  and  the  inner  peri- 
y  of  the  cylinder.  At  the  upper  part  of  this  portion 
valve  which  alternately  opens  and  closes  the  pipe 
ng  to  the  receiver  to  be  exhausted.  The  stem  of  this 
e  carries  a  leather  piston  which  fills  a  bore  in  the 
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By  a  subsequent  act  of  the  Legislature,  perfected  in  May, 
1874,  authority  was  given  for  the  construction  of  another 
Underground  Railway,  beneath  the  surface  of  the  great 
thoroughfare  of  Broadway,  viz.,  from  a  connection  with 
the  Fourth  avenue  work,  southerly,  to  the  Battery,  4J 
miles.  This  section  pertains  to  the  Broadway  Under- 
ground Railway  Company,  and  covers  probably  the  most 
valuable  railway  route  in  the  world,  extending  as  it  does 
through  the  heart  of  the  city,  where  both  the  local  and 
transient  population  is  very  great.  The  railway  will  ex- 
tend in  one  continuous  line,  under  the  surface  of  Broad- 
jfixyf  from  the  Battery,  at  the  southern  extremity  of  the 
*"  ,  to  Central  Park,  at  the  junction  of  Broadway  and 
[Street  and  8th  avenue,  with  a  short  lateral  branch  at 
street  to  the  Grand  Central  Depot  and  the  Fourth 
kvenue  Underground  Railway.  The  Eastern,  Western, 
Mod  Central  sections  of  the  city  will  thus  be  locally  ac- 
commodated with  rapid  transit,  and  fast  passenger  trains 
will  run  through  the  entire  length  of  the  city. 

The  act  provides  that  the  Broadway  Underground  Rail- 
way shall  De  constructed  under  the  supervision  of  a  Board 
of  State  and  Municipal  engineers  and  officers,  consisting 
of  Gen.  G^o.  S.  Greene,  C.E.,  Allan  Campbell,  C.E.,  James 
P.  Kirkwood,  C.E..  and  the  Department  of  Public  Works. 

The  work  on  the  Broadway  Underground  Railway  will, 
it  is  expected,  soon  be  commenced,  the  financial  negotia- 
tions being  well  in  progress,  one-half  of  the  money  neces- 
sary for  the  construction  having  been  secured.  The  au- 
thorizing law  is  rather  stringent,  requiring  that  the  entire 
money  necessary  for  the  building  and  equipment  of  the 
line  snail  be  secured  before  the  construction  of  any  por- 
tion is  begun.  The  completion  of  this  line  will  greatlv 
promote  the  convenience  of  the  people,  and  add  essential- 
ly to  the  attractions  and  prosperity  of  the  metropolis. 

The  New  Post-Office,  at  the  junction  of  Broadway  and 
Park  Row,  is  now  nearly  completed.  The  basement  por- 
tion of  the  edifice  on  Broadway  has  been  specially  con- 
structed with  a  view  to  a  communication  with  the  Broad- 
way Underground  Railway,  and  when  the  latter  is  com- 
pleted, the  Postal  Cars  from  all  the  different  railways 
mentioned  will  run  directly  into  the  Post-Office.  This 
will  be  a  great  public  convenience,  as  it  will  materially 
facilitate  the  dispatch  and  receipt  of  the  mails. 

The  work  of  constructing  a  tunnel  under  the  Hudson 
river,  from  the  foot  of  Fifteenth  street,  in  Jersey  City,  to 
the  foot  of  Canal  street,  New-York,  400  feet,  thence  to  a 
connection  with  the  Broadway  Underground  Railway,  was 
begun  in  December,  1874,  but  was  arrested  by  legal  pro- 
ceedings. 


MRCHAMCS  AND  ENGINKKRINCJ. 

A  NEW  TWIN-STEAMER. 


The  English  Channel,  between  the  coasts  of  England 
and  France,  a  steaming  distance  of  only  28  miles,  is  noto- 
rious as  one  of  the  roughest  sheets  of  water  to  be  any- 
where found.  Few  passengers  escape  an  attacic  of  severe 
sickness  in  making  the  trip,  although  its  duration  is  only 
from  two  to  four  hours.  Various  forms  of  boats  have 
been  suggested  for  the  purpose  of  rendering  the  voyage 
more  comfortable,  and  two  of  them  have  been  put  into 
execution  during  the  past  year.  One  of  thesevessels,  the 
"Castalia,"  built  on  the  largest  scale  and  at  great  expense, 
is  a  twin-ship,  propelled  by  paddle-wheels  placed  between 
the  connecting  girders  ;  and  she  is  especially  designed  to 
sail  without  pitching  or  rolling  in  any  sea,  however  rough. 
The  engraving  gives  an  idea  of  her  appearance  on  the  wa- 
ter and  the  extent  of  her  accommodations.  She  is  296 
feet  long  and  60  feet  wide  over  all,  each  hull  having  a 
width  <rf  17  feet;  she  is  also  double-ended,  to  avoid  the 
necessity  of  turning  in  entering  or  leaving  a  harbor.  Her 
cabins  and  saloons  arc  handsomely  appointed  ;  and  she 
was  much  commended  as  a  successful  sea-hoat  in  her  pre- 
liminary voyage  from  the  Thames,  where  she  was  built,  to 
Dover,  her  intended  point  of  departure  for  the  continent. 
Thirteen  knots  an  hour  is  to  be  her  speed,  according  to 
the  expectations  of  her  designer  (Captain  Dicey),  and  the 
builders  and  engineers. 

Preliminary  trials  have  been  made,  but  her  boilers  were 
found  deficient  in  steaming  power,  which  is  now  being  in- 
creased. The  other  new  ship,  the  "Bessemer,"  will  be 
found  represented  on  another  page. 
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ward  along  the  edge  of  the  outer  wing  to  the  very 
ground,  thus  alluring  many  creeping  insects,  and  especi- 
ally ants,  to  the  more  dangerous  feeding  ground  above, 
where,  once  losing  foot-hold,  it  is  impossible  to  regain  it. 
Even  flies  escape  but  rarely,  the  form  of  the  tube  and  lid 
seeming  to  effectually  obstruct  their  flight.  As  the  re- 
sult, the  tube  becomes  filled  to  the  depth  of  some  inches 
with  a  mass  of  decaying  ants,  flies,  hornets,  and  other  in- 
sects. Within  this  there  is  always  found  a  white  grub 
feeding  upon  the  material  thus  gathered,  perhaps  the  lar- 
va of  a  large  fly  which  has  been  observed  to  stand  upon 
the  edge  of  the  tube  and  drop  an  egg  within  it.  Soon 
after  the  full  development  of  the  leaf,  the  upper  portion 
becomes  brown  and  shriveled,  which  is  due  to  still  another 
larva,  the  young  of  a  small  moth,  which  feeds  upon  the 
substance  of  the  leaf,  leaving  only  the  outer  epidermis, 
and  works  its  way  from  above  downward  till  in  due  tune 
it  spins  its  cocoon,  suspending  it  by  silken  threads  just 
above  the  surface  of  the  insect  debris  at  the  bottom.  The 
whole  forms  a  series  of  relationships  and  an  instance  of 
contrivance  and  design,  the  full  purport  of  which  is  still 
by  no  means  fully  understood.  Other  species  of  the  ge- 
nus, as  also  the  allied  Darlingtonia  of  California,  maniSst 
the  same  purpose  of  insect-capture,  whatever  the  final  ob- 
ject may  be.  (^44) 

MICROSCOPIC  CRYSTALS  IN   PLANTS. 

Besides  the  familiar  bundles  of  needle-shaped  crystals, 
called  raphides,  dispersed  throughout  the  cellular  struc- 
ture of  certain  plants,  there  are  in  the  seed-covers  and 
leaves  of  several  orders  of  plants,  and  in  the  pods  of  the 
bean  family,  multitudes  of  prismatic  crystals  of  extreme 
minuteness,  which  have  hitherto  escaped  destruction. 
In  the  horned  poppy,  these  crystals  are  as  small  as 
ffTj^oir  of  an  inch  in  diameter.  In  the  gooseberry  and 
elm,  they  are  ^oVu  of  ^^  \nz\\ ;  in  the  black  currant,  about 
half  as  large  ;  in  the  black  bryony,  they  are  about  -j-yW  of 
an  inch  in  diameter,  thickly  set  at  regular  distances 
throughout  the  seed-covers.  In  the  gooseberry,  they  are 
so  distinctly  and  regularly  placed  in  the  outer  skin,  each 
crystal  in  a  separate  cell,  that  they  present  the  appear- 
ance of  crystalline  tissues.  In  plants  of  the  bean  Kimily, 
the  size  is  variable,  the  average  being  about  ^-^Vtt  of  an 
inch.  In  the  garden  pea,  they  are  much  larger.  These 
crystals  appear  to  consist  chiefly  of  oxalate  of  lime,  some- 
times carbonate.  Raphides  are  mainly  phosphate  of 
lime. 

Plants  most  relished  by  animals  are  found  to  be  especi- 
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:  piece  of  chalk  in  water,  and  in  less  than  an  hour  the  bris- 
tles were  curving  about  it,  but  soon  unfolded  again,  leav- 
l     ing  the  chalk  free  on  the  blade  of  the  leaf. 
:'        "  The  bristles  around  the  edge  of  the  leaf  of  D.  rotundifo- 
!      lia  are  longer  than  on  those  ot  D.  longifolia,  but  the  leaf  of 
the  former  does  not  fold  around  a  fly  as  it  does  in  the  lat- 
ter— simply  the   bristles   curve   around    the   object,   the 
glands  on  the  ends  of  the  bristles  touching  the  substance, 
fike  so  many  mouths  receiving -nourishment. 

"  Half-past  ten  a.m.,  I  placed  raw  beef  on  some  leaves  of 
D.  rotundifolia  ;  by  one  o'clock  the  inner  bristles  were  curv- 
ing about  it,  and  the  longer  bristles,  on  the  outer  edge  of 
the  leaf,  were  slowly  curving  upward.  By  nine  o'clock  in 
the  evening,  all  the  bristles  of  three  of  the  most  vigorous 
leaves  were  clasping  the  beef,  almost  hiding  it  from  sight, 
while  an  equally  vigorous  leaf  made  no  move  like  clasp- 
ing a  bit  of  dry  chalk.  At  ten  o'clock  in  the  morning  I 
placed  bits  of  raw  apple  on  some  of  the  leaves  of  the  last 
named  species  ;  by  nme  o'clock  in  the  evening  part  of  the 
bristles  were  clasping^  it,  but  not  so  closely  as  the  beef. 
By  ten  o'clock  next  aay,  twenty-four  hours,  nearly  all  the 
bristles  were  curved  toward  it,  but  not  many  of  the  glands 
were  touching  it.  So  it  would  seem  that  these  plants  are 
really  carnivorous — that  they  prefer  and  absorb  animal 
substances  through  their  leaves.  And  Mr.  Darwin  says 
that,  by  pricking  a  point  in  the  leaf  of  drosera,  he  can  par- 
alyze half  of  it,  and  this  indicates  nerves  !" 

PLANTS  THAT  FEED  ON  ANIMALS. 

Recent  observations  by  Dr.  Mellichamp,  at  Bluflfton, 
S.  C,  upon  the  Sarracenia  vartolaris,  which  abounds  in 
that  locality,  give  some  new  and  curious  results.  This 
species  of  the  pitcher-plant  has  an  elongated,  conical, 
erect  leaf,  with  a  broad  lamina  curved  over  the  opening, 
and  a  wide  longitudinal  wing  upon  one  side  the  whole 
length  of  the  tube.  The  upper  portion  is  veined  with 
purple,  the  intervening  spaces  being  white  and  diapha- 
nous. Dr.  Mellichamp  establishes  the  following  points  : 
The  base  of  the  tube  secretes  a  watery  fluid,  which 
is  not  sweet  nor  odorous,  but  which  proves  quickly 
fatal  to  all  insects  that  fall  into  it.  The  whole  inner 
surface  is  covered  with  very  minute,  closely-oppressed 
prickles,  perfectly  smooth  and  pointed  downward,  which 
render  it  impossible  for  an  insect  to  ascend  bv  walking, 
even  when  the  leaf  is  laid  nearly  horizontal.  Within  the 
somewhat  dilated  rim  of  the  tube  there  is  a  band  a  half- 
inch  in  width,  dotted  with  a  sweet  secretion,  attractive  to 
insects,  but  not  intoxicating.    This  also  extends  down- 
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THE  FLORA  OF  THE  BLACK  HILLS. 

Custer  describes  the  botanical  wonders  of  the  Black 
Hills  country,  Dakota.     Of  "  Floral  Valley"  he  says  that 
it  surpasses  in  its  display  of  flowers  any  public  or  private 
park  ne  had  ever  seen.     Every  step  of  the  march  up  that 
Valley  was  amid  flowers  of  the  most  exquisite  colors  and 
perfume.     So  luxuriant   in   growth   were   they  that  the 
troopers  plucked  them  without  dismounting.    At  one  of 
the  halting-places.  General  Forsyth  plucked,  choosing  at 
random,  seventeen  beautiful  flowers,  of  different  species, 
and  within  a  space  of  twenty  feet  square.     The  same  eve- 
ning^, while  seated  at  the  mess-table,  an  officer  called  at- 
tention to  the  carpet  of  flowers  under  foot,  and  the  ques- 
tion arose,  how  many  diflferent  species  could  be  plucked 
by  the  company  without   leaving  their  seats  at  table. 
Seven  beautiful  varieties  were  thus  gathered.     Prof.  Don- 
aldson, botanist  of  the  expedition,  estimated  the  number 
of  flowers  in  bloom  in  FJoral  Valley  at  fifty,  while  an  equal 
number  of  varieties  had  bloomed  or  were  yet  to  bloom. 
The  number  of  trees,  shrubs,  and  grasses,  was  twenty-five, 
making  the  total  flora  of  this  valley  embrace  125  species. 
Through  this  beautiful  valley  meanders  a  stream  01  crys- 
tal water,  so  cold  as  to  render  ice  undesirable,  even   at 
noonday.     The  temperature  of  two  of  the  many  springs 
found  flowing  into  it  was  ascertained  to   be  44°  and  44^° 
respectively. 

SENSATION  AND  MOTION  IN  PLANTS. 

Treating  of  the  vital  phenomena  which  are  common 
to  plants  and  animals,  the  eminent  French  physiologist, 
Claude  Bernard,  observes  that  Linnaeus's  criterion  of  ani- 
mality,  viz.,  sensibility  and  mobility,  is  not  in  accord 
with  facts.  There  are  many  plant  forms  on  the  boundary 
between  the  animal  and  the  vegetable  worlds,  for  in- 
stance, the  zoospores  of  the  algae,  which  have  the  power 
of  motion.  Then  the  antherozoids,  particularly  the  cedo- 
gonium,  studied  by  Pringsheim,  manifest  the  faculty  not 
only  of  motion  in  general,  but  even  of  motion  toward  a 
dennite  object — in  other  words,  show  all  the  appearances 
of  voluntary  movement.  As  instances  of  mobility  in 
plants,  the  author  further  cites  the  movements  of  the  sta- 
mina of  the  Berber  is  (barberry),  the  Droseruy  the  Dzoncee 
musctpula  (fly-catcher),  and  the  oscillating  sainfoin  (He- 
dysarum  gyrans). 

Sensibility,  too,  is  found  in  several  plants.  The  Mimosa 
pudica  (sensitive  plant)  is  the  most  prominent  instance  of 
this.  This  plant  reacts  against  any  'rritation  by  fold- 
ing up  its  leaves,  which  again  are  spread  out  soon  aftex; 
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the  exciting  cause  is  removed.  It  is  a  carioas  ctraiEi- 
stance  that  most  of  the  agents  which  excite  sensfbilicr  zi 
animals  have  alike  eflfect  on  the  mimosa:  thus,  it  is  abid- 
ed by  sudden  shock,  by  burning,  by  the  action  of  canstsc 
by  electrical  discharges,  etc.  Nay,  the  same  agentSw  sncn 
as  chloroform  and  ether,  which  deaden  sensibilitv.  or  as- 
suage pain  in  animals,  destroy  the  mimosa's  power  of  re- 
action. Vegetal  anaesthesia  is  produced  by  the  om^ 
means  as  animal  anaesthesia. 

There  are  other  plants  beside  \)ci<t  Mimosa  pudicaM\sJxi\, 
manifejst  this  curious  property  of  reacting  against  irrita- 
tion, for  instance,  the  leguminosae  of  the  genera  Smitkia^ 
aeschynomene,  desmanthus,  Robinia  fiseudacacia,  and  the 
Oscaiis  sensitiva  of  India.  From  all  this  it  follows  that  the 
power  of  movement  and  sensibility  are  functional  proper- 
ties which  can  not  strictly  serve  as  a  distinction  between 
the  vegetable  and  animal  worlds. 

FERTILIZATION  OF  PLANTS. 

M.  Hooibrexk's  process  for  facilitating  the  fertiliza- 
tion of  plants  has,  according  to  the  report  of  M.  Beer, 
been  successfully  tried  in  the  Botanic  Garden,  Vienna. 
The  process  consists  in  touching  the  stigma  of  the  flower, 
just  oefore  it  blooms,  with  a  pencil  dipped  in  honey,  or, 
better  still,  with  honey  mingled  with  the  pollen  of  the 
plant  which  is  being  operated  on.  The  process  has  suc- 
ceeded admirably,  it  is  stated,  on  fruit-trees,  and  even  on 
certain  particular  branches  of  trees  which  had  never 
borne ;  on  the  portions  thus  treated,  fruit  formed  in  nat- 
ural course,  while  other  parts  remained  in  their  normal 
condition.  The  effect  may  be  explained  by  supposing 
that  the  honey  retains  the  pollen-grains  on  the  stigma, 
and  thus  favors  the  formation  of  the  indispensable  pollen- 
tubes. 

M.  Planchon,  with  whose  labors  our  readers  are  famil- 
iar, has  succeeded  in  tracing  directly  to  an  importation  of 
American  vines  into  France,  in  1862,  the  Phylloxera  pest 
now  ravaging  the  vineyards  of  that  countrjr.  He  has 
found  at  Roquemare  a  plantation  of  154  American  stocks 
which  dates  from  that  year.  All  the  other  vines  in  the 
neighboring  districts  have  been  nearly  destroyed,  while 
these  American  stocks  are  intact.  Though  their  roots  are 
covered  with  the  parasite,  their  foliage  and  fruit  are  very 
good.  It  was  at  Roquemare  that  the  grape  vine  disease 
first  made  its  appearance  in  1863,  and  then  extended  in 
every  direction.  It  begins  to  be  admitted  now  in  France 
that  the  only  protection  against  the  Phylloxera  is  to  be 
found  in  the  introduction  of  American  vines. 
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A  perfect  circle  may  be  laid  out  in  this  way,  without  the 
usual  resort  to  a  line  and  centre-pin,  as  shown.  A  land 
surveyor  may  thus  run  a  circle  miles  in  diameter  by  suc- 
cessive and  uniform  deviations  at  each  observation  taken 
at  regular  distances. 

We  have  found  the  following  contrivance  a  simple  one, 
and  to  answer  a  good  purpose.  Take  a  light  wooden  rod, 
say  2  yards  long,  witn  a  small  wire  hook  at  one  end,  a 
slight  notch  on  each  side  at  the  middle,  e,  and  a  graduated 
cross-bar  at  the  other  end. 

Small  holes  are  bored  into  this  cross-bar  at  reg^ular  dis- 
tances, for  the  insertion  of  pins.     Suppose  we  wish  to  lay 
out  a  walk,  as  shown  in  the  upper  diagram,  commencing 
"with  the  direction  df  c.     Place  the  rod  just  described,  a  d, 
in  this  direction,  and  stick  in  a  pin  at  a  and  at  c.    The  de- 
viation of  the  third  pin  at  ^  can  be  accurately  determined 
by  making  a  few  trials.     When  thus  determined,  set  the 
pin  in  one  of  the  holes  of  the  cross-bar,  at  the  determined 
distance  from  the  centre,  and  inserta  corresponding  pin 
into  the  ground.     Then   slide   the   rod   a  yard   forward, 
placing  it  against  the  two  last  pins,  and  repeat  the  process. 
So  long  as  this  process  is  continued,  it  will  form  a  uni- 
form and  perfect  curve.    If,  however,  it  is  desired  to  pass 
gradually  from  a  long  to  a  short  curve,  remove  the  pin  in 
the  cross-bar  further  from  the  centre  at  each  successive 
station. 

After  some  experience,  the  ease  and  facility  with  which 
curves  may  thus  be  extended  over  grounds  in  all  direc- 
tions, will  be  surprising  to  any  one  who  has  not  tried  it. 

Curves  in  roads  are  sometimes  angular  and  unpleasing, 
because  laid  out  merely  by  guess.  By  adopting  the  rule 
just  given,  on  a  more  extended  scale,  a  perfect  form  may 
be  attained,  even  if  the  successive  stations  are  merely 
measured  by  pacing.  (127) 

A  FLORAL  CHAMELEON. 
The  French  Bishop  of  Canton  has  recently  sent  to  the 
Jar  din  d^  Acclimatation,  at  Paris,  a  plant  whose  flower 
changes  color  three  times  a  day.  It  is  spoken  of  as  an- 
other wonderful  evidence  of  Chinese  art  in  leading  nature 
out  of  her  customary  paths.  It  appears,  however,  that  it 
is,  if  not  the  same,  at  least  not  more  remarkable  than  a 
natural  floral  freak  found  in  Southern  Australia.  It  is  a 
beautiful  flower,  similar  to  our  well-known  morning  glory,, 
with  five  streaks  of  color  on  its  bell-shaped  calyx.  In  the 
early  morning  the  color  streaks  are  pale  blue.  Toward 
noon  they  turn  to  a  rich  purple  tint,  which  changes  to  a 
light  pink  during  the  afternoon.  As  the  day  declines  the 
color  fades,  disappearing  entirely  after  sunset,  when  the 
flower  closes  and  dies. 
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Stated  that  the  formation  of  the  gum  is  due  to  the  disor- 
ganization and  transformation  ot  the  internal  part  of  the 
wall  of  the  vessel,  but  the  author  has  come  to  an  opposite 
conclusion.     In  examining  the  wood  of  an  apricot  tree 
i     from  which  large  masses  of  gum  were  extracted,  it  was 
found  that  the  vessels  were  marked  with  areolated  punc- 
i      turcs,  and  with  a  spiral  line  due  to  a  thickening  of  the 
i     membrane ;    also   that  the    surfaces    of    the    masses    of 
gum  were  marked  with  deep  furrows  corresponding  with 
the  spiral  lines  of  the  vessel  wall,  and  even  with  small 
projections  according  with  the  punctures.     It  is  thus  cer- 
tain, in  the  author's  opinion,  that  the  gum   has  poured 
into  the  interior  of  the  vessel,  and  that  the  marks  upon  it 
are  imprinted  from  the  vessel  wall. 

In  the  production  of  gum  in  the  cellule  by  the  trans- 
formation of  starch,  it  has  been  observed  that,  on  the 
first  appearance  of  gum  in  the  cellule,  the  unchanged 
starch  gathers  into  small  masses,  around  which  forms  a 
thin  coating  of  gum.  Gradually  the  starch  diminishes, 
while  the  coating  of  gum  increases,  until  at  last  the 
starch  disappears  altogether,  leaving  generally  a  vacant 
space  in  the  centre  of  the  mass  of  gum. 

Often  the  gum,  produced  in  such  considerable  quantity, 
is  formed  neither  m  the  vessel  nor  in  the  cellules,  but  in 
the  spaces  between  the  young  tissues,  generally  between 
the  wood  and  the  bark,  yet  often  also  at  different  depths 
in  the  wood.  These  gum  spaces  grow  at  the  expense  of 
the  neighboring  tissues,  which  suffer  important  modifica- 
tions: the  cambium,  instead  of  producmg  woody  fibre, 
forms  cellules  in  which  abundance  of  starch  is  deposited, 
which  starch  subsequently  becomes  converted  into  the 
gum.  ^       ^  X4) 


r^-  c 
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DWARF  FRUIT-TREE  BOWER. 
The  absence  of  trees  or  other  vegetation  of  sufficient 
stnturc  to  afford  shade,  renders  the  garden  often  almiMt 
like  an  oven  at  noon,  and  this  intense  heat,  as  much  and 
more  than  the  smoke-dried  atmosphere,  is  the  cause  of 
marj'  plants  thriving  so  indlfferentlj-.  A  partial  remedj 
mi^ht  at  least  be  found  for  this  evil  by  arching  overthe 
main  walks  with  wire,  and  furnishing  it  with  fruit  trees ai 


DWARF  FRUIT-TREE  BOWER. 

shown  in  our  engraving.  It  can  be  formed  of  any  height 
and  width  to  suit  different  gardens.  Of  course,  however, 
the  minimum  height  must  be  6  or  7  feet,  to  allow  the  tall- 
est people  to  walk  under  without  inconvenience;  or  in 
very  small  (gardens  such  a  fruit  bower  might  be  erected 
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ASCENT  OF  SAP  IN  THE  BARK  OF  TREES. 

M.  Faivre  has  recently  performed  a  series  of  experi- 
ments on  the   mulberry,   hazel   nut,  and   cherry   laurel, 
which  he  considers  goes  far  to  prove  the   fact  that  the 
substances  which  supply  the  food  of  plants  have  an  as- 
cending motion  in  the  bark.     For  this  purpose,  he  made 
perfect  or  imperfect  annular  incisions  tnrough  the  bark, 
or  detached  pieces  of  the  bark,  to  which  buds  were  at- 
tached,  or  removed  entire  cylinders   of  bark   from   the 
trunk.     The  result  of  the  experiments  was  that  the  buds 
always  continued  to  develop  when  the  communication  re- 
mained   uninterrupted    witn   the   lower    portion   of   the 
trunk ;  while,  when  this   communication  was  completely 
destroyed,  the  buds  invariably  withered  away.     If  the  bud 
was  separated  by  a  perfect  annular  incision,  it  withered  the 
more  slowly  the  greater  its  distance  from  the  incision  ;  and 
in  these  cases  the  starcn  disappeared  entirely  from  the 
portions  of  the  wood  above  the  incision  between  it  and 
the  bud.     When  entire  cylinders  of  bark  with  buds  on 
them  were  removed,  the  buds  continued  to  develop,  and 
even  produced  branches  bearing  leaves. 

GERMINATION  OF  LONG-BURIED  SEEDS. 

Examples  have  often  been  met  with  of  seeds  which,  after 
having  been  buried  deep  in  the  soil  for  a  great  number  of 
years,  have  germinated  when  placed  in  favorable  condi- 
tions ;  but  it  is  very  rare  that  the  age  of  these  seeds  can 
even  be  approximatively  determined.  This  renders  an  ob- 
servation made  by  Prof.  Heldreich,  of  Athens,  of  peculiar 
interest,  since  it  enables  the  ac^e  of  at  least  1,500  and  per- 
haps 2,000  years  to  be  assigned  to  some  seeds  which  have 
germinated  near  the  silver  mines  of  Laurium.  These 
mines  were  abandoned  1,500  years  ago;  and  the  modern 
miners,  in  turning  over  the  scoriae  in  search  of  silver  lost 
by  the  ancient  workers,  have  brought  to  the  surface 
seeds  oi glaucium  which  were  buried  under  three  metres 
of  scoriae.  From  these  seeds  abundance  oi glaucitwi  of  an 
unknown  species  have  sprung  up,  which  has  been  named 
G,  serpieri,  A  curious  point  is,  that  on  one  of  these  plants 
double  flowers  have  been  found,  resembling,  according  to 
a  figure  given  by  a  Greek  botanist,  the  flowers  of  trellittSy 
or  a  large  double  ranunculus.  It  would  seem,  therefore, 
that  the  ancients  cultivated  this  plant. 

A  COMPOSITION  for  the  destruction  of  bugs  and  their 
eggs,  fleas,  etc.,  which  has  been  patented  in  France,  con- 
sists of  80  parts  of  bisulphide  of  carbon  and  20  parts  of 
essence  of  petroleum. 
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The  legs  are  tawny  yellow,  the  hips,  knees,  and  feet  being 
usually  black.  It  requires  less  than  a  month  to  pass 
from  the  egg  to  the  beetle  state. 

Where  the  bug  once  gets  a  footing,  it  speedily  destroys 
the  entire  crop.     It  is  believed  to  effect  all  its  transforma- 
tions in  fifty  oays,  so  that  a  single  pair  would,  if  unmolest- 
ed, produce  sixty  millions  of  progeny  in  a  single  season. 
Various  modes  of  preventing  its  ravages  have  been  sug- 
gested.    Brushing  or  shaking  the  larvae  from  the  haulm 
into  a  vessel  is  sometimes  tried,  but  this  is  a  laborious  and 
dangerous  operation.     Dusting  the  leaves  with  white  hel- 
lebore powder  is  an  effective  remedy  when  it  is  well  done  ; 
the  powder  must,  however,  be  freshly  ground,  as  it  loses 
its  efficacy  when  kept  too  long.     Paris-green  is  also  re- 
commended, but  both  powders  are  irritating  to  those  ap- 
plying them,   while  the   latter  is  extremely  poisonous. 
cirds,  it  is  said,  will  not  destroy  the  bu^s,  as  the  emana- 
tions from  their  crushed  bodies  are  noxious  even  to  hu- 
man beings,  and,  it  is  said,  have  caused  several  deaths. 
The  symptoms  resemble  those  caused  by  the  bite  of  the 
rattlesnake.      The  beetle  has  several  insect  enemies,  espe- 
cially some  varieties  of  ladybird,  which  prey  upon  its  eggs 
and  larvae. 

There  has  been  considerable  alarm  in  England,  lately, 
lest  the  pest  should  be  imported  thither  in  American  po- 
tatoes, and  official  investigations  have  been  made  in  order 
to  determine  the  advisability  of  prohibiting  importations 
of  the  vegetables.  The  report,  however,  points  out  that 
the  larvae  of  the  parasite  arc  not  depositea  in  the  tubers 
or  conveyed  by  them,  and  that,  with  the  exercise  of  pro- 
per care,  no  danger  need  be  apprehended  from  American 
potatoes. 

Latterly  the  movements  of  this  pest  appear  to  have 
been  accelerated.  Dr.  Samuel  Lockwood,  during  the  sum- 
mer of  1874,  found  potato-vines  infested  with  the  larvae  of 
the  genuine  Colorado  beetle  in  West  Freehold,  N.  J.  The 
researches  which  led  to  the  identification  of  the  New-Jer- 
sey brood  with  the  formidable  Western  insect-pest  were  as 
follows  :  Having  secured  some  specimens  of  the  larvae 
from  West  Freehold,  Prof.  Lockwood  placed  them  in  a 
glass  jar  with  a  quantity  of  potato-leaves.  They  fed  rav- 
enously on  these  for  some  time ;  symptoms  of  the  pupa 
change  were  then  observed,  and,  some  friable  earth  hav- 
ing been  furnished,  the  larvae  burrowed  into  it,  and  soon 
assumed  the  pupa  form.  In  due  time  the  perfect  beetle 
appeared.  But,  as  there  are  two  species  of  Doryphora  (Z>. 
aecem-lineata  and  D.junctd),  one  of  which,  the  D.  juncta 
or  bogus  Colorado  beetle,  is  common  in  the  Atlantic 
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every  swarm  that  moves  leaves  a  permanent  colony  be- 
hind. 

Every  device  has  been  employed  to  destroy  them.  Pa- 
ris-green has  been  dusted  on  the  plants.  This  will  kill  all 
it  touches.  But  its  application  is  expensive,  and  not 
without  danger.  It  was  found  necessary  to  use  an  inge- 
nious machine,  drawn  by  two  horses.  This  consisted  of  a 
large  box  supported  by  wheels.  The  box  was  open  at  the 
top,  over  which  was  a  revolving  flapper,  or  fan,  that 
brushed  the  vines  over  the  box,  at  the  same  time  striking 
them,  thus  causing  the  beetles  to  fall  to  the  bottom  of  the 
box,  where  was  a  pair  of  revolving  rollers,  between  which 
they  were  crushed.  There  were  other  kinds  of  machines, 
but  this  was  the  most  effective. 

In  form  tne  Colorada  beetle  is  much  like  a  lady-bug. 
It  has  a  series  of  ten  stripes  on  each  wing-cover,  being 
alternately  brown  and  yellow.  It  is  a  very  beautiful  in- 
sect ;  but,  alas  !  it  is  among  the  most  formidable  of  those 
diminutive  enemies  of  the  industry  of  man,  whose  depre- 
cations, even  in  the  brief  history  of  our  nation,  has  cost 
Vis,  in  money-loss  of  crops,  more  by  many  times  than  the 
^um-total  of  all  our  wars.  Already,  in  Maryland,  the 
^travages  of  the  new-comer  are  filling  the  farmers  with  dis- 
:»iiay.  (77-83) 

THE  WESTERN  GRASSHOPPER  PLAGUE. 

A  LADY  correspondent  of  a  Western  journal  gives  the 
most  graphic  description  we  have  anywhere  seen  of  the 
annoyance  and  discomfort  caused  by  the  grasshoppers 
during  their  recent  invasion  of  some  01  the  Western  States 
and  Territories.  Writing  from  Northeastern  Kansas 
under  date  of  August  5,  1874,  the  correspondent  states 
that  then  the  grasshoppers  were  flying  all  around  and 
alighting  on  everything,  pelting  against  doors  and  win- 
dows as  fast  as  hailstones  ever  came.  It  was  scarcely 
possible  to  see  through  a  screen-door,  on  account  of  the 
msects  swarming  on  the  netting.  Out-of-doors,  the  ap- 
pearance was  as  though  a  severe  snow-storm  was  raging, 
the  wings  of  the  flying  grasshoppers  looking  white,  like 
flakes  of  snow.  "They  destroy  everything  they  alight 
on ;  every  tree  and  shrub  is  covered  with  them.  You 
know  we  read  of  Pharaoh's  plague,  where  the  insects  got 
into  the  kneading-trough.  I  think  this  is  one  of  them.  I 
went  out  by  the  door  to  try  and  drive  them  off,  and  they 
flew  all  over  me,  and  I  had  to  change  my  dress  to  get  rid 
of  them.  Instead  of  having  rain,  we  are  having  showers 
of  grasshoppers.  Our  six  windows  are  completely  cover- 
ed with  them,  and  as  I  write  they  are  pouring  down  the 
chimney,  and  coming  down  the  stove-pipe." 
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Prof.  E.  W.  Hllgard  made  the  point  that  soils  must 
ntain  clay ;  without  it  they  were  not  soil.  This  clay 
ntains  animal  matter — the  germs  of  the  green  spawn 
d  of  fresh-water  algse.  This  is  the  case  throughout  the 
orld.  The  peat  bogs  are  a  product  of  such  growth. 
pCliese  germs  are  among  the  smallest  that  exist.  They  are 
^ways  ready  to  start  into  life,  and  to  start  decomposition. 
**roL  Hilgard  claimed  priority  of  discovery  in  respect  to 
tihese  algae.  Dr.T.  C.  Hilgard  confirmed  the  observations 
of  his  brother,  and  stated  that  at  the  South  the  transfor- 
iHation  of  soil  by  such  vegetation  is  very  rapid  and  evi- 
dent (144) 

PHOSPHORIC  ACID  ON  OATS. 

E.  Wolff  describes  water  culture  experiments  in  which 
the  nourishing  solutions,  eight  in  number,  supplied  gra- 
duated quantities  of  phosphoric  acid.  The  percentage  of 
phosphoric  acid  in  the  dry  crop  varied  with  the  amonut 
supplied.  When  this  percentage  fell  below  0.33  (with 
good  field  oats  it  is  about  0.44)  the  amount  of  straw  seri- 
ously diminished,  but  an  increase  of  phosphoric  acid 
above  this  point  did  not  increase  the  straw.  The  corn, 
however,  was  greatly  affected  by  an  increased  supply,  and 
gave  by  much  the  largest  yield  when  the  phosphoric  acid 
reached  i.ii  per  cent  of  the  dry  crop.  The  ash  of  the 
straw  contained  no  silica,  none  having  been  supplied  ;  its 
percentage  of  phosphoric  acid  was  4.4-18.9,  that  in  the 
ash  of  field  oats  (silica  deducted)  being  9.1.  In  the  ash  of 
the  corn,  the  phosphoric  acid  varied  only  from  37.74-3.9 
per  cent,  the  percentage  in  the  ash  of  field  oats  being  41.3. 

OZONE  NOT  OBTAINED  FROM  PLANTS. 

By  J.  Bellucci. — By  means  of  a  gasometer  a  current 
of  air  was  made  to  pass  through  a  bell-jar  covering  a  pot 
of  living  plants,  or  recently-cut  branches  or  leaves,  fee- 
fore  arriving  at  the  jar,  the  air  traversed  a  glass  tube 
about  60  centimetres  long,  one-half  of  which  was  covered 
with  black  paper.  A  similar  tube  was  connected  with  the 
exit-aperture  of  the  jar,  and  in  each  of  them  the  usual 
test-paper  for  ozone  was  placed.  Various  kinds  of  plants 
and  feaves  were  used,  and  two  experiments  were  made  in 
each  case.  In  the  first,  the  uncovered  part  preceded  the 
covered  part,  and  in  the  second  vice  versa.  All  the  ex- 
periments were  made  in  daylight,  and  lasted  from  one  to 
three  hours  each.  In  every  case  the  test-paper  in  the 
covered  part  of  both  tubes  was  quite  unaflfected,  whereas 
in  the  uncovered  part  the  test-paper  was  colored,  and 
the  intensity  of  the  coloration  in  the  two  tubes  was  about 
the  same.     It  is,  therefore,  evident  that  the  coloration  was 
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MANURES. 

J.  H.  Johnson  is  the  author  of  improved  processes  re^ 
lating  to  the  production  of  manure  by  the  precipitation  in 
a  solid  and  imputrescible  form,  while  retaining  its  pro- 
perty of  assimilation,  of  the  nitrogenous  matter  contained 
in  solution  in  blood.  The  precipitation  is  effected  by  means 
of  mineral  acid,  such  as  sulphuric  or  chlorhydric  acid ;  or 
of  compounds  such  as  sulphate  of  alumina  or  sulphate  of 
iron,  or  the  two  combined  ;  these  are  mixed  with  the  liquid 
blood,  into  which  there  has  been  previously  introduced  a 
soluble  salt  or  compound,  such  as  an  alkaline  sulphite  or 
bisulphite,  or  alkaline  earth,  or  chloride  of  lime  or  other 
hypochlorite,  the  liberation  of  one  of  the  constituent  ele- 
ments, say  sulphurous  acid,  or  chlorine,  by  means  of  the 
acid  subsequently  introduced  into  the  liquid  effecting  by 
its  action  complete  coagulation.    The  precipitated  matter 
is  collected  in  a  filtering  apparatus,  and  either  pressed 
into  the  form  of  cakes  or  dried.    The  apparatus  consists 
of  two  series  of  vessels  through  which  tne  blood  and  acid 
are  respectively  conducted  to  a  common  vessel  below,  in 
which  their  admixture  is  effected.     These  vessels  are  pro- 
vided with  ball  and  other  cocks  for  the  purpose  of  obtain- 
ing a  continuous  discharge  of  the  liquids  and  of  intercept- 
ing them. 

A    NEW  FERTILIZER. 

In  many  of  the  large  tallow-rendering  factories  of  Tex- 
as and  elsewhere,  the  fatty  matter  is  separated  from  the 
bodies  of  the  cattle,  after  the  animal  has  been  skinned,  by 
boiling  the  entire  carcass  in  a  strong  tight  vessel  of  large 
capacity,  under  steam  pressure,  until  the  meat,  muscle 
and  oflfal  are  thoroughly  disintegrated  and  the  bones  soft- 
ened and  crumbled.  Tne  tallow  thus  liberated  rises  to  the 
top  of  the  mass,  and  is  then  drawn  off  from  the  vessel. 
In  Texas,  where  animals  are  slaughtered  in  immense  num- 
bers'for  the  hides  and  tallow,  the  residue  in  the  tank  be- 
ing mixed  with  a  large  amount  of  water,  and  the  bones  so 
crumbled  that  they  can  not  be  separated,  is  thrown  away, 
thus  wasting  a  vast  quantity  of  the  most  valuable  material 
for  fertilizing  purposes. 

The  process  below  described,  which  has  for  its  object 
the  utilization  of  this  waste,  is  susceptible  of  very  extend- 
ed application,  and  is  based  on  a  peculiar  action  of  plaster 
(which  the  inventor  claims  to  have  discovered)  upon  ani- 
mal matter,  in  that,  when  aided  by  a  gentle  heat  of  about 
250"  Fahr.,  the  plaster  entirely  absorbs  the  moisture  of 
the  meat  and  destroys  its  tendency  to  recombine  there- 
with.   All  decomposition,  we  are  informed,  is  prevented, 
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while  the  valuable  constituents,  most  of  which,  in  many 
processes,  are  lost  through  the  effect  of  the  high  degree  j 
of  heat  necessarily  employed,  are  preserved  indefinitely  \ 
for  use. 

After  the  fat  has  been  removed  from  the  tank,  the  resi- 
due is  carried  to  a  suitable  vessel,  and  the  solid  matter  al- 
lowed to  settle.  The  supernatant  liquid  is  drawn  off  into 
another  vat  and  rapidly  evaporates  by  the  action  of  heat 
to  a  syrupy  consistency.  With  this  is  then  mixed  the  so- 
lid residue  and  a  quantity  of  plaster-of-Paris  equal  to  about 
twenty  per  cent  of  original  weight  of  the  meat.  The  mass 
becomes  converted  into  a  friable  substance  whch  can  be 
ground  to  a  fine  powder,  and  which  possesses,  it  is  claimed, 
fertilizing  properties  equal  to  good  guano.  The  plaster, 
beside  absorbing  the  water,  the  inventor  states,  fixes  the 
ammonia  and  nitrogenous  elements,  and  destroys  the  hy- 
drometric  properties  of  the  meat,  so  that  it  will  keep  m 
any  climiite  for  any  length  of  time.  The  plaster  itself  is 
also  valuable  as  a  fertilizer. 

An  analysis  of  the  product  made  from  the  waste  of  ren- 
dering tanks,  by  the  chemist  of  the  Agricultural  Depart- 
ment at  Washington,  gives  its  composition  as  follows : 

j  Phosphoric  acid 6.87  per  cent 

I      equal  to  bone  phosphate 15-00      ^* 

j  Nitrogen 5.11       " 

(      equal  to  actual  ammonia  (NH3) 6.21       ^^ 

which  is  equal  to  a  fair  average  guano. 

Dead  animals  and  the  waste  of  abattoirs,  by  simply^ 
hashing  them,  by  means  of  a  powerful  machine,  with  ^ 
small  proportion  of  plaster-of-Paris,  may  thus  be  advan-^^ 
tageously  utilized,  and  would  produce  a  fertilizer  richer  irm^ 
manurial  constituents  than  that  shown  in  the  above  anal- 
ysis.    The  cost  of  manufacture  is  said  to  be  very  smalL 
H.  Stevens,  Brazoria,  Texas,  is  the  author  of  this  process^ 

Animal  Manure. — Renoult  patents  the  following  pro- 
cesses for  solid  substances.  A  solution  is  made  consist- 
ing of 

Sulphuric  acid  at  66°  B x  part. 

Water 2  parts. 

100  parts  of  the  animal  solids  (flesh,  fish,  etc.)  are  treated 
with  18  of  the  acid,  the  solids  having  previously  been 
chopped  up  small,  and  the  whole  being  mechanically  mix- 
ed together,  and  ground  up  for  one  hour :  the  whole  is 
then  allowed  to  stand  for  about  6  hours,  and  finally  treat- 
ed with  8  percent  of  finely-pulverized  quicklime  ;  sulphate 
of  lime  is  thus  formed,  in  wnich  the  animal  matter  remains 
inclosed  ;  after  standing  for  6  hours,  the  whole  is  molded 
into  brick-shaped  masses,  which  are  drained  in  the  per- 
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vinced  that  this  state  of  things  will  continue,  no  matter 
what  weight  of  argument  may  be  brought  against  it. 
"Condiments  of  this  kind,"  he  says,  "are  often,  no  doubt, 
the  occasion  of  real  waste,  but  yet  the  majority  of  man- 
kind can  always,  to  their  great  profit,  find,  by  ooservation 
and  self-control,  the  proper  amount  of  them  to  consume." 

CHICORY  IN  GROUND  COFFEE. 

A  PRELIMINARY  examination  of  coffee  for  admixture  is 
best  made  by  gently  strewing  the  powder  upon  the  sur- 
face of  cold  water.  The  oil  contained  in  coffee  prevents 
the  particles  from  being  readily  wetted  by  the  water,  thus 
causing  them  to  float.  Chicory,  burnt  sugar,  etc.,  contain 
no  oil,  and  their  caramel  is  very  quickly  extracted  by  the 
water,  with  production  of  a  brown  color,  while  the  parti- 
cles themselves  rapidly  sink  to  the  bottom  of  the  water. 
On  stirring  the  liquid,  coffee  becomes  tolerably  uniformly 
diffused  without  sensibly  coloring  the  water,  while  chicory 
and  other  sweet  roots  quickly  give  a  dark-brown  turbid 
infusion.     Roasted  cereals  do  not  give  so  distinct  a  color. 

VALUE  OF  OATMEAL  AS  A  FOOD 
Oaxmeal  consists  of — 

Water.       Fat.        Starch.    Nitrogenous    Mineral  Cellulose 

matter.        matter,  and  loss. 
8.7  7.5 .  64.0  11.7  1.5  7.6        =         100 

It  contains  2  per  cent  N.,  while  wheat,  according  to  Pay- 
en,  contains  1.64  per  cent,  rye  1.75  per  cent,  and  rice  1.08 
per  cent.  Boussingault  found  in  oatmeal  0.0131  per  cent 
iron,  contrasting  with  0.0048  per  cent  in  flesh  and  wheaten 
bread.  It  is  probabljr,  therefore,  more  nourishing  than 
the  flour  of  otner  species  of  grain. 

An  Edible  Lizard. — Dr.  Burt  G.  Wilder  communicates 
to  the  American  Naturalist  a  brief  note  on  the  Menobran- 
chus  Maculatus  as  an  article  of  food.  This  animal  he  re- 
gards as  probably  a  variety  of  the  banded  Proteus, 
or  big  water-lizard,  but  it  is  never  striped,  and  always 
spotted.  So  abundant  are  they  in  Cayuga  Lake  that 
a  single  fisherman  brought  him  a  hundred  of  them  dur- 
ing the  month  of  March.  The  animal  is  held  to  be  poison- 
ous, and  the  fishermen  dislike  even  to  touch  them.  So 
far,  however,  is  this  from  being  the  case,  that  they  are  ab- 
solutely harmless  in  every  way.  Dr.  Wilder  and  his  asso- 
ciate. Dr.  Barnard,  have  eaten  one  which  was  cooked,  and 
found  it  excellent.  It  is  their  intention  to  recommend  the 
Menobranchus  for  food,  but  not  until  all  their  investiga- 
tions into  the  anatomy  and  embryology  of  the  animal  are 
concluded. 
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NEW  MEAT-PRESERVING  PROCESS. 

M.  Sacc  has  obtairted  excellent  results  by  using  acetate 
of  soda  in  powdered  form.  The  meat  is  placed  in  abanel 
and  the  acetate  placed  in,  when  it  is  left  for  forty-eight 
hours.  Thus  prepared,  the  meat,  it  is  said,  will  keep  tor 
any  length  of  time,  and  may  be  prepared  for  cooking  by 
soaking  for  12  hours  in  water,  to  every  quart  of  which  a 
quarter  of  an  ounce  of  sal-ammoniac  is  added. 

Preparation  of  Pressed  Yeast.  By  J.  B.  Divis.- 
Ordinary  beer-yeast  is  stirred  upwithcold  water,  in  which 
a  small  quantity  of  carbonate  of  ammonia  has  been  dis- 
solved. It  is  then  allowed  to  settle,  drained,  washed, 
and  [Tressed  into  cakes,  to  which  a  little  starch  and 
ground  malt  is  added.  Some  kinds  of  yeast  settle  with 
difficulty.  In  such  case,  ice-cold  water  in  larger  quantity 
may  be  employed,  or  a  little  alum  may  be  added  to  the  first 
water,  whicn  must  be  completely  removed  by  washing. 

Sausages  Colored  by  Aniline. — ^Aniline  red  is  used 
to  impart  to  sausages  a  fresh  and  healthy  appearance.    11^ 
can  easily  be  detected  by  the  use  of  alcohol  or  ether, 
either  of  which  substances  dissolves  aniline,  but  not  bloods 
The  use  of  aniline  red  is  severely  reprehensible,  not  only^ 
from  the  fact  that  it  is  known  to  have  caused  the  illness 
of  entire  families  who  have  eaten  meat  colored  with  it,  but 
also  because,  from  its  mode  of  preparation,  it  frequently 
contains  arsenic,  and  must,  therefore,  act  as  a  poison. 

DEATH  OF  TREES  IN  CITIES. . 

At  a  recent  meeting  of  the  Scientific  Committee  of  the 
Royal  Horticultural  Society,  Dr.  Voelker  stated  the  re- 
sults of  his  investigation  of  the  soil  of  a  London  square  in 
which  Messrs.  Veitch  had  twice  planted  trees,  which  in 
each  case  had  died.  On  examining  the  clear  watery  solu- 
tion from  treating  the  soil  with  distilled  water,  he  found 
that  the  soil  contains  one-tenth  per  cent,  of  common  salt 
and  two-tenths  per  cent,  of  nitrates.  Whenever  the 
amount  of  chlorine  in  soil  reaches  anything  like  an  ap- 
preciable quantity,  it  exercises  an  injurious  influence. 
Land,  for  example,  which  has  been  inundated  by  the  sea, 
will  not  grow  wheat  for  the  next  two  years,  though  in  the 
first  year  cabbages  may  be  grown.  The  quantity  of 
nitrates  in  the  soil  sent  to  him  was  remarkable.  Usually 
in  a  soil  it  did  not  reach  a  proportion  which  could  be  ex- 
pressed otherwise  than  by  a  third  place  of  decimals.  He 
could  not  doubt  that  the  two  saline  ingredients  mentioned 
did  the  mischief. — Builder, 
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THE  SNOW-PLANT. 

A  VERY  fine  specimen  of  the  snow-plant  of  the  Sierra — 
the  Sarcodes  sanguinea  of  Torrey — was  lately  brought  to 
San  Francisco.  It  was  twenty-nine  inches  in  length,  in- 
clusive of  the  root  stem  ;  the  spike  of  flowers  measuring 
over  sixteen  inches,  and  containing  ninety-eight  blooms. 
This  lovely  plant  is  one  of  the  ornaments  of  our  Sierra, 
being  found  only  at  an  elevation  of  about  4,000  feet ;  and 
it  is  a  matter  of  regret  that,  owing  to  the  fact  of  its  being 

Earasitic  in  its  habits,  all  attempts  to  cultivate  it  have 
itherto  failed.  It  is  much  sought  after  by  the  deer,  its 
succulent  stem  being  a  favorite  article  of  food  with  these 
animals.  (113) 

TREE-PLANTING  IN  TOWNS. 
Mr.  William  Sutherland  gives  some  directions  about 
planting  trees  in  the  streets  of  towns  and  cities.     What  is 
most  wanted,  says  he,  is  a  tree  easy  to  move,  of  rapid 
growth,  and  not  liable  to  irjury  from  the  effects  of  gas  or 
the  action  of  worms.    The  tulip  poplar  has  been  found  to 
be  perfectly  proof  against  the  ravages  of  worms.     All  trees 
sufier  more  or  less  from  the  effects  of  a  gas  leak  near  their 
roots,  though  some  kinds  are  less  injured  by  this  cause  than 
others.    Hundreds  of  trees  die  annually  from  the  effects  of 
gas  alone,  while  others  die  for  want  of  nourishment,  being 
planted  on  sidewalks  that  have  been  graded  up  with  coal 
ashes    and    other    refuse,    without    suHicient  soil    being 
put  in  to  support  them  ;  thev  grow   a  little  at  lirst,   and 
then  gradually  fail.     While  the  tulip  poplar  is  a  fast  grow- 
er, and  invulnerable  to  worms,  it  is  one  of  the  worst  trees 
to  move.     The  same  is  to  be  said  of  tho  cucumber  tree 
{Magnolia  acuminata).    The  lindens  are  fine  trees,  of  rapid 
growth,  and  easily  moved,  but  among  the  first  to  be  at- 
tacked by  insects  ;  and  the  same  may  be  said  of  the  maples. 
The  white,  red,  and  yellow-flowering  horse-chestnuts,  and 
the  Norway  maple,  are  fine  trees,  need  very  little  pruning, 
and  are  only  occasionally  attacked  by  insects ;  but   they 
are  of  slow  growth.     The  poplar  and  paper  mulberry  are 
noble  trees,  but  do  not  root  deeply,  ancf  hence  throw  up 
the  pavement  and  blow  over.    The  offensive  odor  of  the 
blossoms  of  the  ailanthus  makes  that  tree  undesirable.  The 
author  judges  the  black  or  Carolina  poplar  to  be  the  best 
tree  for  city  streets.    It  is  easy  to  move,  of  rapid  growth, 
not  generally  troubled  by  insects,  and  not  readily  affected 
by  gas.     The  leaves  are  of  a  dark,  glossy  green,  and  of 
good  size,  affording  ample  shade.     If  the  tree  be  healthy 
and  properly  planted,  with  a  cart-load  of  good,  fresh  earth, 
success  is  almost  certain.     Next  in  order  come  the  Nor- 
way maple  and  horse-chestnut. 
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AMERICAN  GRAPE-VINES  IN  FRANCE. 

Details  have  been  recently  published  of  the  experi- 
ments conducted  in  the  planting  of  American  vines — 
Clinton,  Ives'  Seedling,  and  others — by  M.  Borty,  at 
Raqueman,  in  one  of  the  divisions  of  France  most  infested 
with  the  phyllaxera.  The  success  of  the  experiment  has 
been  complete,  the  vines,  after  a  trial  of  ten  years,  flourish- 
ing where  the  French  varieties  have  failed. 

VALUE  OF  SMALL  BIRDS. 

In  a  paper  read  before  the  Paris  Soqiet^  d'Acclima- 
tation.  Dr.  Turrel  suggests  that  the  rapid  spread  of  the 
Phylloxera  vastairix  in  France  may  be  diie  to  the  scarcity 
of  small  birds  in  that  country.  Forty  years  ago,  he  says, 
linnets,  tits,  etc.,  were  numerous  in  Provence,  and  in  the 
autumn  they  could  be  seen  posted  on  the  vine  branches, 
carrying  on  a  vigorous  search  after  the  insects,  and  larvae 
and  eggs  of  insects,  concealed  in  the  cracks  of  the  stem 
and  leaves  of  the  plant.  Since  the  commencement  of  the 
present  century,  however,  it  is  easy  to  perceive  that  the 
destruction  of  small  birds  has  been  carried  on  more  and 
more  generally  ;  and  that,  concurrently  with  this  war  of 
extermination  against  the  feathered  tribes,  the  numbers 
of  destructive  insects  have  increased  at  an  alarming  rate. 
Dr.  Turrel  thinks  that,  though  it  can  not  be  absolutely 
maintained  that  the  oidium  and  the  Phylloxera,  the  two 
latest  forms  of  vine  disease  (the  one  a  vegetable,  the  other 
an  insect  parasite),  owe  their  frightful  extension  to  the 
scarcity  of  small  birds,  yet  it  is  unquestionable  that  a  plant 
like  the  vine,  weakened  by  the  attacks  of  insects,  is  less 
in  a  condition  to  withstand  the  ravages  of  parasites  ;  and 
that,  deprived  of  its  feathered  protectors  and  left  to  the 
successive  and  unchecked  onslaught  of  the  vine  grub  and 
other  normal  enemies,  it  has  been  predisposed  to  succumb 
before  the  ravages  of  its  new  enemies.  The  obvious  mo- 
ral is  that  the  French  are  themselves  partly  to  blame  for 
their  indiscretion  in  killing  the  useful  small  birds. 

QUAIL-BREEDING  IN  THE  CITY. 

The  birds  are  inclosed  in  a  large  galvanized  iron  frame 
running  all  the  length  of  the  yard,  wherein  is  planted 
small  pines,  flowers,  etc.,  so  as  to  give  the  birds  cover  and 
hiding-places  when  they  hatch.  These  quail  are  now 
breecnng  in  the  yard  of  a  gentleman  field  sportsman  who 
has  been  amusing  himself  for  the  last  three  years  in  trying 
the  experiment  of  breeding  quail  in  New- York  city.  He 
has  succeeded  in  raising  large  broods  for  two  seasons,  and 
bids  fair  to  add  a  third  term  to  his  success. 
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birds,  gives  a  pleasing  contrast  and  beauty  of  plumage 
peculiar  to  this  variety  of  pigeons. 

The  head  of  the  Turbit  is  quite  peculiar,  and  differs 
from  any  other  variety  of  pigeons  except  the  owl,  which 
it  somewhat  resembles.  The  head  should  be  broad,  full, 
and  short,  while  the  top  should  be  somewhat  flat.  The 
beak  should  be  white,  broad  at  the  base,  like  that  of  a 
good  owl ;  but  perfectly  straight,  and  can  not  be  too  short. 

The  Turbit  is  thought  bjr  many  to  be  a  native  of  the 
south  of  France,  as  it  is  said  to  be  found  there  in  greater 
perfection  than  elsewhere.  Germany  also  claims  it  as 
one  of  her  own  production. 

IMPORTED  SINGING  BIRDS. 
The  Cincinnati  Society  of  Acclimation  still  continues 
its  good  work.  In  the  wmter  of  1872-3  it  received  a  large 
shipment  of  birds  from  Europe,  and  set  them  at  liberty  in 
the  spring  of  last  year.  Of  these  birds,  several  species 
built  their  nests  last  summer  in  the  neighborhood  of  Cin- 
cinnati, some  stayed  all  the  winter,  and  within  the  last  four 
weeks  even  such  as  left  their  breeding-places  last  fall 
have  returned.  The  present  year  will  show  whether  these 
European  birds  can  be  introduced  into  the  good  State  of 
Ohio.  The  birds  set  at  liberty  consisted  of  red-breasted 
robins,  wagtails,  skylarks,  starlings,  dunnocks,  singing 
thrushes,  blackbirds,  red-wings  and  nightingales.  Quite 
lately,  the  agent  having  arrived  from  Europe,  the  follow- 
ing additions  were  made :  Goldfinches,  siskins,  great  tits, 
Dutch  tits,  dippers,  Hungarian  thrushes,  bullfinches, 
cherry-birds,  nestel  thrushes,  corn-crakes,  crossbills,  etc. 
Some  $8,000  has  so  far  been  expended  by  the  society.  The 
main  object  of  the  association  is  to  foster  the  introduction 
of  foreign  useful  insect-eating  and  singing  birds,  and  to 
urge  proper  legislaticn  for  their  preservation. 

There  is  something  exceedingly  beautiful  in  the  idea  of 
citizens  of  foreign  birth  being  desirous  of  surrounding 
themselves  with  the  most  pleasing  associations  of  their 
mother  country,  and  as  the  conception  is  a  German  one,  it 
redounds  to  their  credit.  If  it  was  considered  among  the 
old  Romans  and  Greeks,  as  pleasing  to  the  gods  to  give 
liberty  to  caged  birds,  there  still  remains  in  the  present 
race  of  men,  some  thousands  of  years  older,  this  same 
kindly  touch  of  nature.  It  would  be  pleasant  for  us  to  re- 
cord that  similar  associations  were  being  organized  in 
other  States.  The  President  of  the  association,  A.  Erkin- 
brecher,  Esq.,  with  the  Secretary,  A.  Tenner,  Esq.,  state 
their  willingness  to  give  all  information  to  those  propos- 
ing to  introduce  foreign  birds  into  the  United  States. 

(119) 
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vention,  and  promises  to  meet  all  requirements,  being  so 
simple  in   construction  that  it  may  be  readily  employed 
anywhere.     The  head  of  the  animal  is  covered  oy  a  kind  ot 
mask  of  suitable  material,  which  closes  the  eyes  entirely, 
and  is  at  the  centre  provided  with  a  circular  plate  of  sheet 
iron,  riveted  thereto,  which  guides  in  a  central  perforation 
a  strong  steel  bolt  or  pin,  in  a  direction  vertical  to  the 
plate.     The  inner  end  01  the  sliding-bolt  faces  the  head  of 
the  animal  and  is  made  hollow,  while  the  outer  projecting 
part  is  provided  with  a  large  knob.    The  masked  or  blind- 
folded animal  has  no  idea  of  his  fate,  a  single  blow  of  the 
hammer  or  club  on  the  knob  being  sufficient  to  drive  the 
bolt  into  the  brain,  and  produce  the  instant  dropping  of 
the  animal  as  if  struck  oy  lightning.     The  theory  is,  that 
the  small  quantity  of  air  in  the  hollow  end  of  the  bolt  is 
forced  witn  the  same  into  the  brain,  and,  being  heated  by 
the   compression,  exerts  a  pressure   on   the   brain,   ana 
causes  tnereby  almost  instantaneous  death.    The  whole 
operation  is  completed  within  half  a  minute.      Several 
cities  of  Grermany  and  France  have  provided  by  special 
ordinances  for  the  introduction  of  this  device,  which  re- 
commends itself  to  the  attention  of  all  humane  persons. 

A  NEW  USE  FOR  CHICKEN  FEATHERS. 

Chicken  feathers  are  among  those  waste  products  of 
the  farm  of  which  no  regular  means  of  utilization  has  here- 
tofore been  suggested.  Myriads  of  them  are  strewn  over 
the  barn-yard,  packed  into  the  floor  of  the  chicken- house, 
or  are  converted  into  positive  nuisances  by  the  wind,  which 
bestrews  them  over  lawns  and  flower-beds,  or  drives  them 
into  open  doors  and  windows.  The  down  alone  is,  we  be- 
lieve, occasionally  used  as  a  stuffing  for  pillows  or  cushions, 
and  sometimes  employed  as  an  adulteration  in  goose  feath- 
ers ;  but  the  long  plumes  of  the  wings,  sides,  and  tail  of  the 
bird,  unless  made  into  rude  bundles  to  serve  as  dusters  for 
the  housewife,  are  generally  regarded  as  totally  worthless. 

"According  to  statistics  very  carefully  compiled,"  says 
a  writer  in  La  Nature^  "we  throw  away  yearly  a  quantity 
of  chicken  feathers,  the  intrinsic  value  ot  which  is  equal  to 
the  money  which  we  pay  out  for  cotton."  A  startling 
statement,  but  the  author  considers  it  true  ;  and  he  pro- 
ceeds to  explain  how  the  feathers  are  prepared  to  render 
them  valuable :  The  operation  is  to  cut  the  plume  por- 
tions of  the  feathers  from  the  stem,  by  means  of  ordinary 
hand  scissors.  The  former  are  placed  in  quantities  in  a 
coarse  bag,  which,  when  full,  is  closed  and  subjected  to  a 
thorough  kneading  with  the  hands.  At  the  end  of  five 
minutes,  the  feathers,  it  is  stated,  become  disaggregated 
and  felted  together,  forming  a  down,  perfectly  homogene- 
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nic  grass,  turnip-radish,  hemp,  teasel,  gourd,  cucumber, 
and  sugar-melon,  between  35  *'and  40°  is  the  maximum.  A 
third  table  is  given  showing  the  average  growth  of  the  root- 
lets m  two  days  at  different  temperatures.  In  all  cases 
there  is  increased  growth  from  13°  to  20"  R. ;  in  many- 
cases;  as  grasses,  clover,  mustard,  and  linseed,  a  decrease 
from  20°  to  25°  R.,  and  in  nearly  all  cases  a  decrease  from 
25°  to  30**  R.  The  maximum  limits  obtained  by  the  author 
are  generally  rather  lower  than  those  of  Sachs,  probably 
o^ing  to  the  superiority  of  the  author's  apparatus. 

DOMESTICATION  OF  THE  ZEBRA. 

For  many  years  the  zebra  has  been  considered  as  abso- 
lutely untamable,  but  one  or  two  instances  of  the  contrary 
^eing  recorded,  and  considered  as  remarkable  exceptions 
^o  the  general  rule.    The  Acclimatization  Society  of  Paris 
'^^s  experimented,  with  a  view  to  determine  whether  their 
^^ming  was  actually  possible  or  not. 

-A  number  of  extremely  vicious  zebras  were  secured.  At 
^I'st  they  were  entirely  unmanageable,  but  became  more 
^ocile  after  horses  were  kept  with  them  for  some  time, 
^ince  then  they  have  been  readily  harnessed,  and  are 
*Ound  to  work  steadily  and  well.    The  Bulletin  of  the  so- 
ciety now  announces  that  there  is  no  question  as  to  the 
X>ossibility  of  domesticating  the  zebra,  if  treated  kindly, 
^nd  that  they  can  be  usefully  employed  for  draught  ani- 
mals, having  great  endurance  and  vigor,  and  occupying  a 
Position  between  the  horse  and  the  ass,  but  in  all  essential 
t"espects  corresponding  with  the  latter  animal. 

TRAINING  SHEPHERD-DOGS. 

Sheep-raisers  in  California  have  an  ingenious  system 
for  training  dogs  to  guard  their  flocks.  In  Southern  Cali- 
fornia one  may  wander  for  miles,  and  see  thousands  of 
sheep  without  a  single  shepherd  to  watch  them,  but 
around  each  flock  half  a  dozen  dogs.  These  have  the  en- 
tire care  of  the  sheep,  drive  them  out  to  pasture  in  the 
morning,  keep  them  from  straying  during  the  day,  and 
bring  them  home  at  night.  These  animals  have  inherit- 
ed a  talent  for  keeping  sheep,  and  this  talent  is  cultivated 
in  the  following  way  :  When  a  lamb  is  born,  or  the  shep- 
herds have  a  pup  which  they  want  to  train,  the  lamb  is 
taken  from  its  mother,  she  not  being  allowed  to  see  her 
offspring,  and  the  puppy  is  put  in  its  place,  and  the  sheep 
suckles  it.  When  the  puppjr  grows  old  enough  to  eat 
meat,  it  is  fed  in  the  mornmg,  and  sent  out  with  the 
sheep.  It  stays  with  them,  because  it  is  accustomed  to  be 
with  its  foster-mother  ;  but  it  can  not  feed  with  them,  and. 
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PATENT  CALF-FEEDER. 
In  these  days,  when  the  successful  rearing  of  cattle  is  an 
important  item  of  farm  management,  a  wide  difference  may 
be  seen  in  the  appearance  of  two 
calves — one  tedby  a  pains-taking 
hand,  and  the  other  allowed  to 
p  down  its  food  without  time 
admixture  with  the  saliva. 
This  is  a  very  important  matter, 
seeing  that  success  or  failure  fre- 
quently  depends    upon    it.     Of 
course,  the  nearerthe  process  of 
feeding  is  approiimated  to  the 
slow  natural  action  of  suckine, 
the  better  for  the  young  animal. 
The  implement  shown  tn  our  il- 
lustration, if    properly   cleaned 
from  time  to  time,  feeds  in  the  most  natural  manner,  and 
renders  it  impossible  for  the  calf  to  gorge  itself.     It  is  a 
vessel  ot  galvanized  iron,  shaped  like  a  milk-can,  having 
upright  sides  and  concave  bottom,  with  an  iron  bale  han- 
dle and  a  splayed  hoop  foot,  which  causes  it  to  stand  firm- 
ly on  the  ground.     Midway  in  the  vessel  is  a  fiied  ledge, 
into  which  a  self-locking  cover  closely  fits.    This  cover 
has  a  vulcanized  india-rubber  teat,  fixed  in  its  centre  and 
communicating  with  an  india-rubber  tube  extending  to  the 
bottom  of  the  vessel,  the  concave  nature  of  which  allows 
of  the  calf  making  a  clean  meal.    The  vessel  holds  about 
five  quarts,  and  can  be  readily  cleaned  by  removing  the 
cover.     The  new  feederentirelydispenses  with  the  unplea- 
sant and  dangerous  practice  of  feeding  with  the  finger,  and 
the  food  is  not  so  liable  to  be  wasted. 

INDIA-RUBBER  SHOES  FOR  HORSES. 

We  can  describe  this  invention  in  no  better  or  more 
concise  terms  than  by  stating  that  it  is  an  india-rubber 
overshoe  for  horses.  It  is  made  and  lined  in  precisely 
similar  manner  to  the  articles  of  apparel  worn  by  the  hu- 
man race,  and.  in  fact,  presents  no  points  of  difference  save 
in  its  shape  and  its  manufacture  from  the  best  quality  of 
india-iuboer. 

It  is  designed  as  a  substitute  for  the  iron  shoe,  and  as  a 
means  of  preventing  the  many  maladies  to  which  horses' 
feet  are  subject.  The  inventor  informs  us  that  horses  suf- 
fering with  cracked  or  contracted  hoof,  &nd  similar  pain- 
ful hurts,  are  quicklv  cured  by  the  substitution  of  the 
rubber  covering  for  the  unyielding  metal  shoe.  The  elas- 
ticity of  the  former  allows  the  hoof  to  remain  in  its  natu- 
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SKIN  GRAFTING. 

The  operation  of  skin  grafting,  says  Dr.  R.  I.  Levis,  of 
the  Pennsylvania  Hospital,  is  now  conclusively  accepted 
as  one  of  the  resources  of  surgery. 

The  utility  of  the  transplantation  of  minute  pieces  of 
skin  to  granulating  surfaces  has  been  demonstrated  in  a 
vast  number  of  instances.  It  is  admitted  that,  by  creat- 
ing centres  of  eccentric  cicatrization  on  extensively  ulce- 
rated surfaces,  the  rapidity  of  the  healing  process  can  be 
much  increased.  Ulcers  of  a  chronic  character,  which 
have  obstinately  resisted  cicatrization  in  a  concentric  di- 
rection, can  be  healed  by  the  ingrafting  of  new  centres  of 
germination  in  the  midst  of  the  areas  of  ulceration.  Ex- 
perience has  also  shown  that  the  procedure  is  applicable 
to  plastic  surgery  in  facilitating  the  cicatrization  of  surfa- 
ces denuded  by  gaping  in  the  division  of  cicatrices,  and  in 
the  sliding  of  flaps  of  integument. 

Besides  the  increase  in  the  rapidity  of  healing,  due  to 
extending  the  lines  of  cicatrizing  edges,  a  decided  and  im- 
portant physiological  influence  is  exerted  by  the  presence 
of  the  grafts  on  ulcerated  surfaces.  The  surface  of  an  indo- 
lent ulcer  seems  to  be  stimulated  to  renewed  vital  action, 
and  the  increased  healing  impulse  even  influences  to  ac- 
tive germination  the  peripheral  limits  of  an  ulcer  in  which 
granulation  has  long  entirely  ceased. 

The  utility  of  skin  grafting  has,  in  my  observation,  been 
in  no  instances  more  demonstratively  shown  than  in  cases 
of  extensive  denudation  caused  by  destruction  of  skin,  as 
in  burns,  and  loss  of  large  areas  of  integument  from  trauma- 
tic injuries.  In  the  case  of  a  man  whose  back  was  extensive- 
ly charred  at  a  lime  kiln,  while  lying  under  the  toxic  influ- 
ence of  its  emanations,  the  sloughing  integument  having 
left  an  immense  area  of  ulceration  over  his  dorsal  and  lum- 
bar regions,  the  successful  ingrafting  of  numerous  minute 
pieces  of  skin  healed  the  vast  ulcer  with  astonishing  rapid- 
ity. In  an  instance  of  the  entire  loss  of  the  skin  of  a  leg, 
caused  by  deeply  burning  with  coal  oil,  which  had  filled 
a  shoe  and  saturated  a  stocking,  the  healing  process  was 
by  the  same  procedure  rendered  as  surprising  and  satis- 
factory. 

It  seems  now  probable  that  amputation,  which,  as  a 
final  resource,  is  by  surgical  authority  justified  in  certain 
cases  of  extensive  ulcers  of  the  leg  which  all  expedients 
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purely  mechanical.  He  feeds  voraciously,  but  whether 
you  give  him  aloes,  or  assafoetida,  or  the  nicest  thing 
possible,  it  is  all  the  same  to  him.  The  man  is  in  a  condi- 
tion wherein  the  functions  of  his  cerebral  hemispheres 
are,  at  any  rate,  largely  annihilated.  He  is  very  nearly — 
I  don't  say  wholly,  but  very  nearly — in  the  condition  of'^an 
animal  in  which  the  cerebral  hemispheres  are  extirpated. 
His  state  is  wonderfully  interesting  to  me,  for  it  bears 
on  the  phenomena  of  mesmerism,  of  which  I  saw  a  good 
deal  when  I  was  a  young  man.  In  this  state  he  is  capable 
of  performing  all  sorts  of  actions  on  mere  suggestion. 
For  example,  he  dropped  his  cane,  and  a  person  near 
him  putting  it  into  his  hand,  the  feeling  of  the  end  of  the 
cane  evidently  produced  in  him  those  molecular  changes  of 
the  brain  which,  had  he  possessed  consciousness,  would 
have  given  rise  to  the  idea  of  his  rifle  ;  for  he  threw  him- 
self on  his  face,  began  feeling  for  his  cartridges,  went 
through  the  motions  of  touching  his  gun,  and  shouted  out 
to  an  imz^inary  comrade,  *  Here  they  are,  a  score  of  them  ; 
but  we  will  give  a  good  account  of  them.*  But  the  most 
remarkable  tact  of  all  is  the  modification  which  this  injury 
has  made  in  the  man's  moral  nature.  In  his  normal  life 
he  is  an  upright  and  honest  man.  In  his  abnormal  state 
he  is  an  inveterate  thief.  He  will  steal  everything  he  can 
lay  his  hands  upon  ;  and  if  he  can  not  steal  anything  else, 
he  will  steal  his  own  things  and  hide  them  away." 

TOOTH-EDGED  CUTTING  SCISSORS. 

Dr.  B.  W.  Richardson  says;  I  have  recently  had 
constructed  for  my  use  a  pair  of  tooth-edged  scissors,  on 
the  plan  shown  in  the  diagram.  The  scissors  are  of  the 
ordinary  construction  in  all  respects,  except  in  the  cutting 

edge.  The  cut- 
ting edge  of 
eacn  blade,  in- 
stead of  being 
even  and  sharp, 
is  divided  into  finely-pointed  teeth,  each  tooth  being  di- 
rected with  a  slight  inclination  toward  the  handle  of  the 
scissors.  When  the  blades  meet,  the  teeth  cross  each 
other  ;  and  as  they  pierce  any  structure  that  may  lie  be- 
tween them,  they  crush,  also,  between  their  surfaces. 

If  a  piece  of  moderately  firm  substance  be  placed  be- 
tween the  blades — a  piece  of  paper  or  thin  card,  for  exam- 
ple— the  scissors  perforate  it  in  a  series  of  perforations 
resembling  what  is  seen  in  the  postage  stamp  ;  that  is  to 
say,  they  do  not  cut  clean  through  the  substance,  so  as  to 
leave  it  in  two  distinct  parts  at  once.  A  little  lateral  or 
half-rotating  movement  of  the  closed  blades  is,  however. 


MATERIA  MEDICA,  THERAPEUTICS,   HYGIENE.        393 

as  been  run  around  the  stocking  now  forms  a  line  of  di- 
ision  in  the  splint.  To  remove  the  splint,  all  that  has  to 
e  done  is  to  slip  out  the  cord  and  slit  up  the  stocking 
long  the  line  where  the  cord  was.  Then  the  splint,  di- 
vided in  halves,  can  be  removed  as  though  it  had  been  laid 
ipon  the  limb  to  obtain  a  cast.  Considerable  time  is  thus 
^ned  by  using  this  method  of  applying  the  plaster 
splint.  When  the  broken  limb  becomes  inflamed,  it  also  is 
extremeljr  painful  and  very  tender  to  the  touch.  The 
subtest  jar  sends  a  thrill  of  pain  through  the  body  of  the 
Datient,  who  has  sometimes  been  obliged  to  be  chloro- 
loraied  to  enable  the  surgeon  to  remove  a  plaster  splint 
s^plied  with  a  bandage.  By  the  new  method,  the  Jimb 
need  hardly  be  moved  or  touched. 

USE  OF  THE  ACTUAL  CAUTERY. 

The  application  of  a  red-hot  iron  directly  to  the  living 
tissues  is  justly  regarded  as  an  extremely  painful  opera- 
tion ;  but  if  the  iron  be  heated  to  a  white  heat,  it  is  abso- 
lutely painless.  Dr.  J.  S.  Camden,  writing  in  the  Medical 
Times  and  Gazette,  recites  his  experience  :  "  The  iron  must 
be  heated  till  it  is  really  of  a  white  heat,  and  looks  almost 
^S  white  as  white  paper.  If  then  applied,  it  destroys  the 
part  instantaneously,  giving  no  pain,  but  it  must  be  re- 
pioved  quickly  on  the  heat  decreasing,  and  then  another 
jron  employed.  If  a  red-hot  iron  only  is  used,  the  agony 
is  intense.  The  first  time  I  saw  the  cautery  used,  on  a 
§^irl  of  fourteen  years,  no  pain  was  given  ;  the  second  time, 
3n  an  elderly  person  (both  for  fungus  in  the  upper  maxil- 
lary bone),  her  screeching  was  fearful,  till  I  told  the  ope- 
rator his  irons  were  not  lialf  hot  enough.  He  requested 
me  to  heat  them  properly,  which  being  done,  not  a  mur- 
mur was  heard.  The  last  time  was  opening  four  or  five 
sinuses  in  a  horse's  shoulder.  He  never  flinched,  and 
scarcely  seemed  aware  of  what  was  being  done.  I  would 
sugfi^est  using — ^to  obtain  the  white  heat  lor  actual  cautery 
— a  Targe  spirit  blow-pipe." 

Laugh  and  be  Healthy. — The  physiological  benefit 
of  laughter  is  explained  by  Dr.  E.  Hecker  in  the  Archiv 
fUr  Psychiatrie :  The  comic-like  tickling  causes  a  reflex 
action  of  the  sympathetic  nerve,  by  which  the  calibre  of 
the  vascular  portions  of  the  system  is  diminished,  and 
their  nervous  power  increased.  The  average  pressure  of 
the  cerebral  vessels  on  the  brain-substance  is  thus  de- 
creased, and  this  is  compensated  for  by  the  forced  expira- 
tion of  laughter,  and  the  larger  amount  of  blood  thus 
called  to  the  lungs. 
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THE  BAMBOO  A  DANGEROUS  POISON. 

The  Strait  Times,  a  Javanese  journal,  publishes  some 
3vel  information  on   the  poisonous   properties   of   the 
amboo,  which  heretofore  has  been  considered  one  of  the 
lost  inoffensive  of  vegetables.    The  natives  of  Java  use 
he  poison  against  their  enemies,  and  obtain  it  by  cutting 
.he   bamboo  at  a  joint,  and  detaching  from  the  saucer- 
shaped  cavity,  formed  by  the  cane  at  such  portions,  some 
small  black  nlaments,  which  are  covered  with  almost  im- 
perceptible needles.    The  filaments  constitute  the  venom, 
against  which  no  remedy  has  been  found  to  act.     When 
swallowed,  instead  of  passing  to  the  stomach,  they  appear 
to  catch  in  the  throat  and  work  their  way  to  the  respira- 
tory organs,  where  they  immediately  produce  a  violent 
cough,  followed  by  inflammation  of  tne  lungs.     The  poi- 
son,  tried  upon  dogs,  produces  loss  of  appetite,  severe 
cough,  burning  thirst,  and  gradual  emaciation.     The  ani- 
mal froths  at  the  mouth,  and  finally  dies  by  suffccaticn,  as 
if  under  the  influence  of  a  deleterious  gas. 

MUSCARIN. 

MUSCARIN  is  a  poisonous  alkaloid,  extracted  by  alcohol 
from  a  species  of  mushroom  {amanita  muscaria).  The 
most  interesting  feature  of  muscarin  is  its  antagonism  to 
atropin.  These  alkaloids  neutralize  each  other's  action 
on  tne  system  so  perfectly,  that  each  can  be  used  as  an 
antidote  in  case  ot  poisoning  by  the  other.  The  pupil  of 
the  eye,  enlarged  by  atropin,  is  contracted  by  muscarin. 
The  depression  of  temperature  caused  by  muscarin,  inject- 
ed beneath  the  skin,  is  counteracted  by  a  similar  applica- 
tion of  atropin  ;  and  the  heart  of  a  frog,  that  has  ceased 
to  beat  from  half  an  hour  to  an  hour,  under  the  influence 
of  muscarin,  has  been  restored  to  activity  by  atropin. 
Possibly  quinine  sustains  a  similar  relation  to  the  poison 
inducing  intermittent  fever  that  atropin  does  to  muscarin. 

NEW   LOCAL  ANESTHETIC. 

A  CORRESPONDENT  of  the  Scientific  American  says  :  "  If 
apiece  of  gum  camphor  be  placed  in  a  phial  in  which  there 
has  been  previously  placen  an  equal  amount  of  chloral 
hydrate,  each  substance  begins  slowly  to  deliquesce, 
forming  a  very  limpid,  viscous,  and  highly  refractive  li- 
quid. In  the  course  of  a  few  hours,  the  solution  of  the 
two  solids  will  be  complete.  I  have  used  this  camphor 
chloral  or  chloral  camphor,  as  a  local  anaesthetic  in  neu- 
ralgia, and  also  as  an  anterotic  and  hypnotic  in  the  chbr- 
dee  of  blennorrhagia,  with  considerabfe  success." 
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NEW  RESEARCHES  ON  DIABETES. 
Dr.  Pavy  has  obtained  some  experimental  results  which 
are  likely  to  throw  a  new  light  on  the  subject  of  diabetes. 
He  has  found  that  the  injection  of  defibrinated  arterial 
blood  into  the  portal  system  occasions  a  saccharine  state 
of  the  urine.     In  one  experiment,  the  urine  after  the  ope- 
ration contained  fifteen  grains  of  9ugar  to  the  fluid  ounce, 
and  in  others  the  quantity  has  amounted  to  nearly  the 
same.     In  the  counterpart  experiment  of  injecting  defibri- 
nated venous  blood  mto  the   portal   system,   the  urine 
showed  no  signs  of  the  presence  of  sugar.     It  thus  ap- 
pears that  oxygenated  blood  passing  to  the  liver  causes 
an  escape  of  sugar  from  the  organ,  and  thence  an  accumu- 
ulation  in  the  system  and  discharge  of  the  urine.     It  also 
appears  that  through  the  medium  of  the  respiration  of 
oxygen  he  has  succeeded  in  inducing  a  sufficiently  oxyge- 
nated state  of  the  blood  to  similarly  give  rise  to  the  pro- 
duction of  saccharine  urine.     He  has  further  found  that 
through  the  agency  of  the  inhalation  of  puff-ball  smoke 
an  immediate  and  strongly  diabetic  state  may  be  induced, 
and  that  the  efifect  is  accompanied  with  such  a  modifica- 
tion of  the  circulation  that  the  blood  flows  through  the 
vessels,  as  is  the  case  after  section  of  the  sympathetic, 
without  becoming  properly  de-arterialized.     His  experi- 
ments, he  considers,  suggest  that,  in  diabetes  of  the  hu- 
man subject,  the  blood,  in  consequence  of  vaso-mascular 
paralysis,  is  allowed  to  reach  the  portal  vein  in  an  imper- 
lectly  de-arterialized  condition,  and  thus  determines  the 
escape  of  sugar  from  the  liver.  (49) 

INTERMITTING  LAMENESS. 

The  Doctor  remarks  :  "  A  very  curious  thing  has  been 
described  by  Dr.  Sabourin,  namely,  that  lameness  may  en- 
sue from  obliteration  of  arteries.  Horse  lameness  is  often 
so  obscure  that  any  light  proves  desirable.  It  is  not, 
however,  confined  to  the  horse,  but  extends  also  to  man. 
The  cause,  as  observed,  is  owing  to  obliteration  of  the  aor- 
ta and  iliac  arteries.  Commonly,  in  previous  good  health, 
the  subject  begins  to  limp,  in  one  or  two  limbs  to  tremble, 
and  finally  to  tall.  Rest  is  commonly  productive  of  relief. 
MM.  Bouley  and  Goubauxlong  a^o  pointed  out  the  nature 
of  the  affection  in  horses,  while  M.  Charcot  first  pointed 
out  its  occurrence,  comparatively  rare,  in  man.  Arteritis 
has  been  supposed  to  be  the  occasion  in  horses,  owing  to 
the  violent  efforts  they  have  to  make,  and  embolism  in 
men.  In  any  case  the  occurrence  affords  a  favorable  il- 
lustration of  the  advantages  of  the  study  of  comparative 
pathology." 
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cause  of  the  epidemic.     He  reports,  therefore,  against  the 
malarial  view  of  the  origin  of  the  malady,  and  oners  a  se- 
ries of  facts  tending  to  show  that  some  poison  in  the  food 
of  the  persons  affected  was  the  cause.     His  evidence  leads 
him  to  the  view  taught  by  Dr.  B.  W.  Richardson  of  the 
origin  of  cerebro-spinal  meningitis — viz.,  that  it  is  induced 
by  the    eating  of  a  fungus   of   wheat  in    whcaten  flour, 
the  effects  according  to  tliis  theory  being  similar  to  those 
produced  by  the  ergot  of  rye.    The  ergot  of  wheat.  Dr. 
naker  contends,  is  more  active  than  the  ergot  of  rye,  and 
retains  its  properties  longer.     Its  worst  elfects  are   not 
produced  by  a  single  large  dose,  but  bj'  continued  small 
doses.       The  symptoms   excited  by   this   agent    are,   he 
maintains,  the  same  as  those  that  were  observed  in  the  pa- 
tients who  suffered  in  the  epidemic  he  had  to  report  upon  ; 
and  he  traced  the  fact  that  tne  flour  used  in  the  locality  of 
the  epidemic  was  from  wheat  grown  near  the  spot,  which 
this  year  contained  much  diseased  grain  or  smut.    The 
distribution  of  no  other  article  of  food  except  the  flour 
accounts,  he   believes,  for  the  origin  and  spread  of  the 
xiialady. 

ACTION   OF  SULPHUR   PREPARATIONS  IN 
CHRONIC  LEAD-POISONING. 

By  the  advice  of  Dr.  Liebreich,  M.  Siew  has  attempted 
to  chemically  combine  the  lead  distributed  through  the 
organism,  so  as  to  render  it  harmless.  To  satisfy  himself 
of  the  possibility  of  doing  this,  he  injected  subcutaneously 
some  chromate  of  lead ;  and  after  introducing  suitable 
sulphur  compounds,  he  tested  for  sulphide  of  lead  at 
those  points.  If  alkaline  sulphides  were  administered,  the 
red  color  of  the  injected  tissue  remained  unchunged  ;  but 
if  a  rabbit  partook  of  glycosulphuric  acid,  whch  is  easily 
soluble  in  water,  and  forms  with  lead  a  very  insoluble  salt, 
which  passes  off  unchanged  from  the  system,  then  the  in- 
jected part  showed  a  black  spot.  Siew  considers  this  to 
be  sulphide  of  lead,  from  the  reduction  of  the  glycosul- 
phate  of  lead.  That  this  salt  is  really  reduced  by  the  or- 
ganism is  proved  by  feeding  animals  a  long  time  on  glyco- 
sulphate  of  lead,  when  the  walls  of  the  stomach  are  found 
to  be  black.     He  does  not  state  his  conclusions. 

Bacteria  in  DiSEASE.—Dr.  Hiller,  of  Winden,hascome 
to  the  conclusion,  after  many  experiments,  that  bacteria 
are  incapable  of  exciting  inflammatory  action  of  fever : 
that  they  can  not  multiply,  unless  in  the  presence  of  pu- 
trid material,  or  after  death,  through  the  stoppage  of  the 
circulation  ;  but  when  present  after  death,  this  is  no  proof 
of  their  existence  before  that  time,  but  for  reasons  as 
given. 
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DYSPEPSIA  CURE,  AND  USE  OF  PEPSIN. 

The  views  of  Dr.  Schacht  concerning  digestion  have 
been   confirmed   by   Professor   Leube   (the   inventor    of 
Leube's  meat  solution),  of  Jena.     He  says:  i.  No  condi- 
tion of  the  stomach  has  yet  been  observed  in  which  pep- 
sin is  altogether  absent.     2.  The  cause  of  indigestion  is 
generally  the  absence  of  sufficient  acid.     3.  The  action  of 
pepsin  in  a  solution  of  albumen  resembles  that  of  a  fer- 
ment, and  it  will  continue  so  to  act  without  end,  merely 
by  the  addition  of  more  acid.    4.  Alcoholic  solutions,  es- 
peciall^r  wine,  on  account  of  the  tannin  it  contains,  should 
be  avoided  as  vehicles  for  pepsin.     Finally,  he  recom- 
niends,  in  case  of  indigestion,  a  solution  of  chopped  meat 
"*^ith  water,  adding  a  small  proportion  of  pure  muriatic 
^oid,  and  some  thickening.     He  finds  such  a  solution  very 
'Nourishing,  and  reports  excellent  results.    These  views 
^►nd  experiments  are  not  novel,  but  exhibit  the  old  doc- 
3tj-ine  as  to  digestion,  and  it  appears  to  be  the  sound  one. 
he  secretion  of  the  pancreas  is  now  thought  necessary 
^D  the  digestion  of  fatty  substances  ;  and  where  these  are 
sed  to  any  extent — as  in  cod-liver  oil — it  would  be  best 
o  take  the  new  medicine  pancreatin,  which  acts  best  with 
n  alkali  instead  of  an  acid,  or  to  use  a  little  of  the  solu- 
tion of  the  pancreas  of  freshly  killed  animals. 

Treatment  of  Obstinate  Constipation. — Dr.  Ma- 
^ario,  of  Nice,  in  a  communication  to  the  Lyon  Medtcale, 
observes  that  in  treating  constipation  most  practitioners 
confine  themselves  to  enemata,  laxatives,  or  more  or  less 
irritating  purgatives,  which  in  point  of  fact  rather  aggra- 
,vate  than  cure  the  affection.  He  therefore  wishes  to 
make  known  what  he  says  may  be  truly  termed  an  "  he- 
roic" remedy,  which  he  has  employed  during  twelve  years 
with  such  constant  success  that  he  can  not  but  regard  it 
as  infallible. 

Constipation,  as  every  one  knows,  may  be  produced 
either  by  intestinal  excitement,  with  deficiency  of  secretion 
(nervous  constipation),  or  in  consequence  of  deficient  con- 
traction of  the  muscular  coat  of  the  intestine.  Here  it  is 
produced  by  atony  or  intestinal  indolence,  which  bad 
anti-hygienic  habits  have  induced  and  keep  up.  The  pro- 
longed contact  of  the  faeces  with  the  rectum  blunts  the 
sensibility  of  the  mucous  and  muscular  tissues,  and  the 
S)mergical  contraction  of  the  upper  portions  of  the  large 
intestine  either  does  not  take  place  or  does  so  in  an  in- 
sufficient degree,  constipation  being  the  result.  In  nerv- 
ous  constipation  the  following  pill  should  be  given  :  Pure 
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TESTING  URINE  FOR  ALBUMEN  AND  SUGAR. 

The  following  tests  by  Siebold  are  so  simple  that  an  in- 
experienced person  can  emplojr  them  for  testing  urine. 
In  testing  for  albumen,  ammonia  is  added  to  the  urine 
until  it  is  slightly  alkaline  ;  it  is  then  filtered,  made  slight- 
ly acid  with  dilute  acetic  acid,  and  a  portion  of  the  mix- 
ture boiled.  This  portion  is  compared  with  the  cold  por- 
tion, when  any  turbidity  is  easily  detected.  In  testing  for 
sugar,  he  employs  a  modification  of  Roberts'  process, 
whereby  an  inexperienced  analyist  can  detect  ^V  pc'^  cent 
of  sugar,  while  a  more  experienced  person  can  easily  re- 
cognize half  that  quantity.  About  one  and  a  half  or  two 
fluid  drachms  of  Fehling  s  solution  is  heated  to  boiling, 
and  five  to  ten  drops  of  the  urine  added.  If  much  sugar  be 
present,  a  yellow  or  brick-red  precipitate  is  formed.  If  this 
does  not  happen,  add  50  or  80  minims  more  of  urine,  and 
set  aside  to  cool.  If  the  liquid  is  not  milky  when  cold,  less 
than  ^  per  cent  sugar  is  present. 

NEW  DIAPHORETIC  AND  SIALOGOGUE. 

At  a  meeting  of  the  Societe  de  Biologic  de  Paris,  M. 
Coutinho,  of  Pernambuco,  brought  under  the  notice  of 
the  members  a  new  therapeutic  agent  he  had  brought 
from  Brazil.  It  belongs  to  the  rutaceae,  smells  like  hay, 
but  has  no  taste  ;  the  leaves  are  the  active  part,  but  do 
not  appear  to  contain  any  alkaloid.  An  infusion  of  them, 
given  in  drachm  doses,  produces  in  the  course  of  a  few 
minutes  copious  perspiration  on  the  face  and  over  the 
whole  body,  quite  independently  of  any  outward  applica- 
tion of  heat,  and  so  abundant  a  discharge  of  saliva  that 
speech  is  rendered  almost  impossible,  and  upwards  of  a 
litre  has  been  collected  in  the  course  of  two  hours.  It  also 
causes  ^reat  increase  of  the  bronchial  secretion.  It  is  ob- 
vious that  it  may  be  used  with  advantage  in  eruptive 
fevers,  bronchitis,  pneumonia,  and  erysipelas.  The  name 
of  the  new  remedy  is  Jaborandi. 

PRESERVING  GUM-ARABIC  MUCILAGE. 
A  WRITER  in  the  Journal  of  Pharmacy  states  that  the 
instability  of  mucilage  of  gum-arabic  may  be  overcome  by 
mixing  with  tolu  water.  Tolu  water  is  prepared  by  rub- 
bing two  fluid  drachms  saturated  tinctureof  tolu  with  four 
drachms  carbonate  of  magnesia,  and  then  adding  two  pints 
of  water,  and  filtering.  It  is  believed  that  tolu  prevents 
changes  in  liquids,  upon  the  same  principle  and  as  effec- 
tually as  benzoin  obviates  rancidity  in  unctuous  substan- 
ces. Its  preservative  influence  might  be  utilized  in  the 
preparation  of  many  syrups  and  mixtures  which  are  re- 
markable for  instability. 
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MEDICAL  VALUE  OF  ASPARAGUS  AND  CELERY. 

A  MEDICAL  correspondent  of  an  English  journal  says 
that  the  advantages  of  asparagus  are  not  sufficiently  ap- 
preciated by  those  who  suffer  with  rheumatism  and  gout. 
Slight  cases  of  rheumatism  are  cured  in  a  few  days  by 
feeding  on  this  delicious  esculent ;  and  more  chronic  case's 
are  much  relieved,  especially  if  the  patient  avoids  all 
acids,  whether  in  food  or  beverage.  The  Jerusalem  arti- 
choke has  also  a  similar  effect  in  relieving  rheumatism. 

Several  plants  which  grow  naturally  near  the  sea-coast 
contain  more  or  less  iodine,  and  in  all  rheumatic  com- 
plaints iodine  has  long  been  a  favorite  remedy. 

Iodine  is  dangerous,  however,  in  over-doses,  affecting 
especially  the  eyes.  The  same  effect  may  be  produced  bv 
eating  abundantly  of  asparagus  or  celery,  which  are  well- 
known  sea-side  plants.  If  these  have  no  effect,  the  patent 
specifics  will  have  none,  and  in  that  case  a  conscientious 
and  intelligent  physician  is  the  best  resort. 

TEST  FOR  WATER  PURITY. 

E.  Reichardt  proposes  the  use  of  the  microscope  in 
the  determination  of  the  quality  of  drinking  water.  For 
this  purpose  a  few  drops  of  the  water  are  evaporated  on  a 
slip  of  glass,  and  the  forms  of  the  crystals  obtained  com- 
pared with  those  of  known  Salts,  dissolved  in  water,  and 
recrystallized  in  the  same  manner.  In  this  way  one  can 
detect  with  dispatch  and  certainty  common  salt,  calc-spar 
gypsum,  nitre,  etc.,  and  to  a  certain  extent  the  relative 
quantities  present. 

POWDERING  CAMPHOR. 

G.  T.  Eberts,  in  the  Pharmacist,  says  that  the  methods 
and  suggestions  for  powdering  camphor  and  retaining  this 
refractory  body  in  its  powdered  state,  have  not  alone  been 
numerous  but  curious. 

Glycerin  is  the  simplest  and  most  efficient  substance  to 
keep  camphor  in  a  finely  divided  state.  Take  camphor  5 
ounces,  alcohol  5  fl.  drachms,  glycerin  i  fl.  drachm.  Mix 
the  glycerin  with  the  alcohol  and  triturate  it  with  the  cam- 
phor until  reduced  to  a  fine  powder. 

Acid  in  the  Gastric  Juice.— R.  Maly  finds  that  the 
pure  gastric  juice  in  dogs  contains  no  lactic  acid.  The 
decomposition  of  chlorides  by  lactic  acid  can  not,  there- 
fore, be  the  source  of  the  hydrochloric  acid  in  the  stom- 
ach. Lactic  acid  seems  to  play  no  part  in  the  chemistry 
of  the  normal  formation  of  acids.  The  source  of  the  free 
hydrochloric  acid  in  the  stomach  is  a  process  of  dissocia- 
tion of  the  chlorides  without  the  action  of  an  acid. 
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THE  MICROSCOPE  FOR  WELL-WATER.      . 

The  author  has  sought  an  expeditious  method  of  deter- 
mining the  quality  of  drinking-water,  and  recommends  the 
use  of  the  microscope  in  detecting  salts  in  solution  by 
their  crystalline  form.     For  this  purpose,  a  few  drops  of 
the  water  under  examination  are  evaporated  on  a  slip  ot 
glass  either  at  a  high  or  low  temperature,  and  the  forms  ' 
of  crj'stals  obtained  are  compared  with  those  of  known 
salts,  dissolved  in  water,  and  recrystallized  in  the  same 
manner.     In  this  way  one  can  detect  with  dispatch  and 
certainty,  common  salt,  calc-spar,  gypsum,  etc.,  and  to  a 
certain  extent  the  relative  quantities  present. 

AMYLAMMONIUM  CHLORIDE. 

Amylammonium  chloride,  introduced  under  the  skin  of 
the  rabbit,  guinea-pig,  and  dog,  causes,  in  small  doses,  a 
marked  diminution  of  the  pulse,  and  some  fall  in  tempera- 
ture. In  larger  doses,  convulsions  are  produced  which 
end  in  death.  With  man  a  dose  of  from  8  to  1 6  grains 
lowers  the  pulse  lo  to  20  beats  per  minute,  and  occasions 
a  fall  in  temperature.  Dr.  Dujardin  Beaumetz  has  admin- 
istered this  salt  with  advantage  in  some  cases  of  typhoid 
fever.  Amylamine  has  not  the  sedative  action  on  the 
nervous  system  which  trimethylamine  possesses,  but  sur- 
passes it  greatly  in  its  effect  on  the  pulse,  and  in  its  toxic 
action. 

PHOSPHORESCENCE. 

Phosphorus  exists  in  animal  flesh  in  the  state  of  alka- 
line or  earthy  phosphates,  and  also  as  one  of  the  elements 
in  protagon.  The  phosphorescence  and  alliaceous  odor, 
sometimes  observed  dunng  the  putrefaction  of  flesh,  are 
due  to  the  formation  and  subsequent  decomposition  of 
sulphur  phosphide.  This  substance,  formed  from  the  sul- 
phur of  the  fibrin  and  the  phosphorus  of  the  protagon,  is 
spontaneously  inflammable  in  presence  of  oxygen,  pro- 
ducing hydrogen  sulphide  and  phosphorus  or  phosphoric 
acid. 

Muscular  flesh  to  which  xeVir  P^^  of  its  weight  of  cal- 
Icium  phosphate  was  added,  and  which  was  kept  at  the 
ordinary  temperature,  had  a  very  fetid  odor  by  the  third 
day,  while  a  sample  not  treated  with  calcium  phosphate 
did  not  become  putrid  until  the  sixth  day.  As  all  ordina- 
ry waters  contain  calcium  and  magnesium  salts,  it  is  desir- 
able that  they  should  not  be  used  in  the  cleansing  of  ul- 
cers, etc.,  for,  by  the  combination  of  these  salts  with  the 
alkaline  phosphates  of  the  flesh,  active  agents  of  decom- 
position are  produced. — J,  Lefort, 
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NEW  METHOD  OF  DETECTING  MERCURY. 

^Mayencon  AND  Bergeret  give  a  method  consisting  in 
hcang  an  iron  nail,  to  which  a  platinum  wire  is  attached, 
the  urine,  etc.,  acidulated  with  so  much  sulphuric  acid 
to  cause  a  slow  evolution  of  hydrogen.    The  mercury- 
deposited  in  the    metallic   form    upon   the   platinum, 
silica  is  taken  out  after  the  lapse  of  half  an  hour,  washed 
exposed  to  a  current  of  chlorine,  to  convert  the  mer- 
into  corrosive  sublimate.     The  wire  is  then  gently 
Inwn  over  blotting-paper  slightly  moistened  with  a  i  per 
^Oent  solution  of  potassium  iodide.     If  mercury  is  present, 
'^^cd  streaks  of  mercuric  iodide,  soluble  in  potassium   io- 
itflide,  are  formed.    The  method  is  very  delicate  and  rapid. 
-Tlie  authors  could  always  detect   mercury  in  the  urine 
(but  not  in  the  saliva,  notwithstanding  that  salivation  had 
taken  place)  after  the  internal  administration  of  corrosive 
jBubliraate,  or  inunction  with  mercurial  ointment.     They 
also  found  mercury  in  abundance  in  the  milk  of  a  woman 
4^  hours  after  inunction. 

THE  WARMTH  OF  CLOTHING. 

In  a  careful  study  of  the  subject  of  the  warmth  of  clothing, 
recently  publishea.  Dr.  Max  von  Pettenkofer  has  pointed 
out  that  the  permeability  of  stuffs  to  air  is  a  condition  of 
their  warmth.    The  London  Medical  Record  gives  the  fol- 
lowing abstract :    Of  equal  surfaces  of  the  lollowing  ma- 
terials, he  found  that  they  were  permeated  by  the  follow- 
ing relative  quantities  of  air,  the  most  porous  flannel,  such 
^s  is  used  ordinarily  for  clothing,   being  taken  at   100. 
flannel,    100 ;    linen  of  medium  fineness,    58 ;    silk,   40 ; 
buckskin,   58;    tanned  leather,    i;   chamois   leather,    51. 
Hence,  if  the  warmth  of  cloth  depends  upon  the  degree  in 
Which  it  keeps  out  the  air  from  our  bodies,  then  glove  kid 
tnust  be  loo  times  warmer  than  flannel,  which  every  one 
knows  is  not  the  fact.    The  whole  question,  then,  is  re- 
solved into  that  of  ventilation.     If  several  layers  of  the 
same  material  be  placed  together,  and  the  air  be  allowed 
to  permeate  through  them,  the  ventilation  through  the 
second  layer  is  not  much  less  than  through  the  first,  since 
the  meshes  of  the  two  form  a  system  of  continuous  tubes 
of  uniform  diameter,  and  the  rapidity  of  the  movement  of 
the  air  through  these  is  effected  merely  by  the  resulting 
friction.    Through  our  clothing,  then,  passes  a  stream  of 
air  the  amount  of  which,  as  in  ventilation,  depends  upon 
the  size  of  the  meshes,  upon  the  difference  of  temperature 
between  the  external  and  internal  atmosphere,  and  upon 
the  velocity  of  the  surrounding  air.    Our  clothing,  then, 
is  required,  not  to  prevent  the  admission  of  the  air,  but  to 
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regulate  the  same  so  that  our  nervous  system  shall  be' 
sensible  of  no  movement  in  the  air.  Further,  our  clothes, 
at  the  same  time,  regulate  the  temperature  of  the  contain- 
ed air,  as  it  passes  through  them,  so  that  the  teroperatuie 
of  the  air  between  the  clothing  and  the  surface  of  our 
bodies  averages  84**  to  86"  Fahr.  The  hygroscopic  proper- 
ty of  different  materials  used  for  clothing  essentially  mo- 
difies their  functions.  This  property  varies  with  the  dif- 
ferent materials  :  wool,  for  instance,  takes  up  more  water 
than  linen,  while  the  latter  takes  up  and  gives  off  its  wa- 
tery contents  more  rapidly  than  tne  former.  The  more 
the  air  is  displaced  by  water  from  the  clothes,  the  less 
will  be  their  power  of  retaining  the  heat ;  in  other  words, 
they  conduct  the  heat  more  readily,  and  hence  we  arc 
quickly  chilled  by  wet  garments. 

A  SIMPLE  METHOD   OF  REMOVING  THE  TEETH 

OF  CHILDREN. 

The  operation  consists  in  simplv  slipping  a  rubber  ring 
over  the  tooth  and  forcing  it  gently  under  the  edge  of  the 
gum.  The  patient  is  then  dismissed  and  told  not  to  re- 
move the  appendage,  which  in  a  few  days  loosens  the 
tooth  and  causes  it  to  fall  out.  Grown  children,  who 
shrink  from  the  shock  and  pain  of  the  dental  nippers,  may 
also  have  their  teeth  removed  by  means  of  the  rubber, 
which  is  a  mild  form  of  treatment. 

FLOATING  PARTICLES  IN  THE  AIR. 

When  a  ray  of  sunlight  crosses  a  shaded  room,  an  im- 
mense number  of  fine  particles  will  be  noted,  apparently 
in  suspension  therein.  M,  Tissandier  has  recently  made 
some  mvestigations  into  the  quantity  of  this  dust  contain- 
ed in  35.3  cubic  feet  of  air,  by  causing  that  quantity  of  air 
to  pass  through  a  tube  packed  with  gun-cotton,  which  fil- 
tered out  the  particles.  He  afterwards  dissolved  the  gun- 
cotton  in  ether,  and  thus  was  enabled  to  obtain  the  par- 
ticles iri  a  separated  condition.  After  a  heavy  rain,  M. 
Tissandier  has  collected  .09  grains  of  dust  in  the  above- 
mentioned  quantity  of  air,  but  during  dry  weather  this 
proportion  rose  to  .3  of  a  grain.  With  regard  to  the  na- 
ture of  the  material,  he  found  that  about  one-third  was 
organic,  another  third  silicious,  and  the  rest  composed  of 
various  substances  and  sulphate  and  oxide  of  iron. 

The  Optic  Nerve— By  a  microscopic  examination  of 
the  retina  and  optic  nerve  and  the  brain,  M.  Bauer  found 
them  to  consist  of  globules  of  ^^  to  -^t/-^  of  an  inch  in 
diameter,  united  by  a  transparent,  viscid  and  coagulable 
gelatinous  fluid.— -£".  Lovett, 
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COLD  APPLICATIONS  TO  THE  NECK. 

Dr.  B.  B.  Richardson  recommends  a  neck-bag  of  rub- 
ber, with  a  constant  stream  of  cold  water  through  it,  as 
an  efficient  means  of  applying  cold  locally  to  the  nccic. 
He  says : 

I  have  used  this  method  of  applying  cold  to  the  cervical 
region  now  several  times,  in  pyrexia,  with  increasing  con- 
fidence in  its  usefulness.  ^  In  a  case  of  apoplectic  seizure, 
with  convulsions,  in  a  lady  of  middle  age  to  whom  I  was 
summoned,  I  found  a  temperature  of  102"  Fahr.,with  deep 
unconsciousness,  rapid  pulsation  of  the  carotids,  and  in- 
tense fullness  and  tension  of  the  jugular  vein.    In  this  ex- 
treme instance  I  had  the  cervical  region  enveloped  in  a 
bladder  of  crushed  ice,  with  the  result  of  a  fall  of  tempe- 
rature to  the  natural  standard  in  six  hours,  a  quiescent 
condition  of  the  circulation,  and  subsidence  of  all  the 
acute  symptoms,  so  marked  in  character,  that  it  is,  I  think, 
impossible  to  doubt  that  cause  and  effect  were  in  their 
true  place.     This  patient  made  a  good  recovery,  and,  al- 
though I  do  not  attribute  the  recovery  solely  to  the  spe- 
cial remedy  now  being  considered,  I  am  convinced  the 
remedy  was  of  good  service. 

I  had  an  opportunity  of  trying  the  effect  of  this  mode  of 
applying  cold  on  mvself.     I  took  a  feverish  catarrh,  at- 
tended with  a  rise  of'^animal  temperature  to  100"  Fahr.     I 
had  the  bag  neatly  adjusted,  and  let  pass  freely  through 
it  water,  taken  simply  from  the  cistern,  the  temperature 
of  the  day  being  at  freezing-point.    As  the  water  current 
began  to  pass  over  the  front  part  of  the  neck,  with  a  gen- 
tle pressure  which  I  regulated  myself  by  the  stop-cock,  I 
felt  the  effect  of  the  cold  very  deeply,  and  at  first  not 
pleasantly.     In  three  or  foiir  minutes,  however,  though 
the  skin  over  the  throat  was  ten  degrees  lower  than  on 
the  other  parts  of  the  body,  the  sensation  of  cold  was  lost, 
and  all  unpleasantness  was  gone.     Within  a  quarter  of  an 
hour  I  was  conscious  of  a  general  reduction  of  fever,  and 
of  lessened  vascular  activity.    The  cold  also  had  a  sooth- 
ing influence,  producing  desire  for  sleep.     On  this  follow- 
ed perspiration,  and  within  two  honrs  a  reduction  of  the 
temperature  to  the  natural  standard. 

These  effects  were  satisfactory,  because  no  other  mode 
of  treatment  was  employed  to  complicate  the  experience. 
I  shall  look  out  with  interest  for  the  results  of  the  ob- 
servations of  other  practitioners  on  this  subject  of  reduc- 
ing pyrexia.  It  stands  on  a  good  physiological  basis  ;  I 
believe  its  practical  worth  is  clear ;  and  I  wo\ild  that  its 
usefulness  were  tested  by  the  independent  observation  of 
other  workers  in  our  common  field  of  labor. 
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I  would  urge  on  those  who  may  study  the  effect  of  cold, 
more  or  less  extreme,  applied  to  the  cervical  region,  to 
observe  the  influence  it  exerts  in  different  classes  of  cases  . 
upon  the  heart.  If  I  am  correct  that  it  reduces  the  action  of 
the  heart,  and  if  I  am  also  correct  in  the  view  that  it  pro- 
motes a  tendency  to  sleep,  this  remedy  so  simple  will 
prove  useful  in  many  other  forms  of  disease  than  acute 
pyrexia.  In  acute  mania,  in  cases  of  insomnia,  in  cases 
of  palpitation  and  cardiac  irritability,  it  deserves  the  test 
of  experience.  (123) 

LIFE  IN  AN  ATTENUATED  ATMOSPHERE. 
M.  Paul  Bert,  in  a  communication  to  the  French  Aca- 
demy, details  some  further  experiments  made  on  himself, 
with  reference  to  the  effect  of  changes  of  barometric  pres- 
sure on  life.     He  entered  his  large  apparatus  of  decom- 
pression, and  the  pressure  was  brought  down  from  the 
ordinary  pressure  of  15  lbs.  per  square  inch  to  9  lbs. ;  it 
was  then  maintained  between  this  and  8J  lbs.  for  a  little 
over  an  hour.    These  pressures  correspond  to  heights  of 
13,448  and  16,728  feet.     At  9  lbs.  the  author  began  to  ex- 
perience **  mountain   sickness  " — a  feeling   of  heaviness 
and  weakness,   nausea,  fatigue  of  sight,  general  indiffer- 
ence,  and  laziness.     Having  lifted  his  right  leg,  it  was 
thrown  into  convulsive  trembling,  which  extended  to  the 
left,  and  lasted  some  minutes.    The  face  was  somewhat 
congested,  and  the  temperature  under  the  tongue  increas- 
ed.    He  also  remarks  that  he  was  unable  to  whistle.    The 
important  point  of  these  experiments,  however,  was  this: 
he  had  taken  with  him  a  small  vessel  full  of  oxygen,  and, 
when  the  pressure  had  reached  8f  lbs.  he  inhaled  some  of 
it.     His  pulse,  which  had  risen  from  62  to  84,  immediately 
fell  to  71,  and  the  mountain-sickness  for  a  time  disappear- 
ed.    Immediately  on  inhaling  the  oxygen  there  was  a  dis- 
agreeable dazzling,  and  at  one  time,  after  three  inspira- 
tions, he  became  giddy  and  fell  off  his  chair,  but  soon  re- 
covered.   The  author  also  describes  the  effect  on  himself 
of  breathing  a  superoxygenated  mixture.    With  a  mixture 
of  45  per  cent  he  could  bear  without  injury  a  pressure  of 
only  6|  lbs.,  which  corresponds  to  the  height  of  Chimbo- 
razo  ;  and  with  63  per  cent  he  was  able  to  stand  5  lbs.  per 
square  inch,  and  would  have  gone  farther  if  his  machine 
had  been  sufficiently  strong.  Since  M.  Bert's  experiments, 
Messrs.  Croce-Spinelli  and  Sivel  have  made  a  balloon  as- 
cension to  the  extraordinary  height  of  about  26,000  feet. 
They  carried  up  with  them  a  supply  of  oxygen,  and  by 
using  this  after  the  manner  indicated  by  M.  Bert,  they 
were  enabled  to  live  without  inconvenience  in  an  atmo- 
sphere of  extreme  rarity.  ^^_  _^   ^  ,  {jj) 
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ar.d  a  ithor  ^:   ■  Studies  or.  the  Mental    Faculties  of  Ani 
rnals  cor;,  ^nr'jd  with   th-.,se   o:   Man.  "     The   obsen*ationi 
w':re    n-iTid':    in    fan-iaica.  upon  children    inhabiting    that^ 
isl^ind,  ?irid  M.  If^uzeau  states  his  experiments  and  con^ 
elusions  as  follows,  in  a  letter  to  Dr.  Lindsay: 

"  f  hav;  been  busy,  meanwhile,  on  a  curious  stud)*^ 
about  the  corr.^.arative  development  of  intelligence  of 
ehildn;ri  b'liouL'injr  to  different  races.  I  had  an  opportu- 
nity hero  to  submit  to  the  test  black,  brown,  and  white 
children.  Fifteen  of  them  were  sent  to  me  ever>'  day  for 
two  hours  by  tlieir  parents,  my  countr}*  neighbors  ;  three 
of  them  white,  seven  colored  of  various  shades,  and  five 
blaek.  Ffir  a  whole  year  I  gave  them  myself  common  in- 
strur:tifiii,  and  carefully  watched  their  proceedings  and 
thrjr  rate  of  improvement.     I  do  not  expect  to  publish 
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I       anything  about  that  experiment,  at  least  at  this  time.  But 
I  Trill  state  here  the  conclusions  to  which  it  has  led  me  : 

"  I.  There  is  in  each  child  a  different  degree  of  intellec- 
tual proficiency  which  could  be  called,  in  mathematical 
language,  his  or  her  'personal  coefficient.*  However, 
these  individual  differences  are  much  less  than  I  had  an- 
ticipated, and  are  not  the  striking  feature  in  the  unequal 
rate  or  speed  of  improvement. 

"  In  this  unequal  speed,  I  see  nothing — at  least  nothing 
clearly  and  unmistakably  discernible — that  can  be  referred 
to  the  differences  of  race.  This  will  probably  appear 
strange,  after  all  that  has  been  said  of  *  inferior  races.' 
Should  other  facts  show  that  my  experiment  was  not  pro- 
perly conducted,  and  that  the  trial  was  not  conclusive,  I 
am  ready  to  give  up.  Still,  it  is  at  least  my  *  provisional 
conclusion.' 

"The  rate  of  improvement  is  due  almost  entirely  to  the 
relative  elevation  of  the  parental  circle  in  which  children 
live — ^the  home  influence.  Those  whose  parents  are  re- 
stricted to  the  narrowest  gauge  of  intellectual  exercise 
live  in  such  a  material  and  coarse  milieu  (medium),  that 
their  mental  faculties  remain  slumbering  and  gradually 
become  atrophied  ;  while  those  who  hear  at  home  of  many 
things,  and  are  brought  up  to  intellectual  life,  show  a  cor- 
responding proficiency  in  their  learning." 

Experiments  upon  so  small  a  scale,  and  continuing  for 
so  short  a  time,  must,  of  course,  be  inconclusive,  for,  as 
Dr.  Lindsay  remarks,  "  at  or  up  to  a  certain  age,  girls  are 
as  sharp  as  or  sharper  than  boys  at  lesson  learning  and 
repeating.     Cases  are  constantly  being  recorded — perhaps 

Earaded— in  the  newspapers  of  girls  or^young  women 
eating  boys  or  young  men  of  equal  age  in  competitive 
examination,  and  yet  it  is  not  to  be  inferred  that  the  fe- 
male mind  is  either  superior  or  equal  to  the  male,  that  is,  in 
a  comparison  of  averages.  For  the  fact  is,  that  throughout 
the  animal  series,  including  man,  the  female  mind  is,  in  some 
respects,  different  from,  and  inferior  to,  that  of  the  male. 
We  know,  moreover,  that  female  superiority,  when  it  ex- 
ists, is  usually,  at  least,  confined  to  school-life.  In  subse- 
quent intellectual  development  proper,  man,  as  a  rule,  far 
surpasses  woman." 

But,  while  M.  Houzeau's  observations  were  quite  too 
restricted  to  form  a  basis  of  useful  conclusions  respect- 
ing the  educability  and  intellectual  capacity  of  the  chil- 
dren belonging  to  different  races,  there  is  a  great  signifi- 
cance in  his  final  conclusion  regarding  the  potency  of 
home  influences.  This  is  no  new  truth,  but  it  is  a  truth 
of  transcendent  importance,  too  much  neglected,  and 
its  confirmation  under  such  peculiar  circumstances  is 
noteworthy. 


4l6  SCIENCE  RECORD. 

LIVING  DEATH. 
A  PARAGRAPH  by  Profcssor  Redfem  on  biology,  far-  ' 
nishes  a  curious  confirmation  of  the  axiom,  "  we  die  daily." 
Referring  to  the  blood,  it  is  said  that  the  duration  of  life 
in  any  of  its  particles  is  but  short ;  they  die  and  tbeir 
places  are  occupied  by  others,  and  so  continues  a  substi- 
tution which  only  ends  with  death.  After  every  meal  an 
amazing  number  of  white  corpuscles  are  added  to  the 
blood  ;  breakfast  doubles  their  proportion  to  the  colored 
corpuscles  in  half  an  hour ;  supper  increases  tbeir  pro- 
portion three  times,  and  dinner  makes  it  four  times  as 
freat.  They  come  from  such  solid  glands  as  the  spleen, 
n  the  blood  going  to  this  organ,  their  proportion  is  one 
to  two  thousand  two  hundred  and  sixty  ;  in  that  return- 
ing from  the  spleen,  it  is  as  one  to  sixty.  Perhaps  the 
most  stupendous  miracle  of  organization  is  the  steady 
maintenance  of  but  slightly  variable  characters  in  the  liv- 
ing and  moving  blood,  which  is  every  moment  undergoing 
changes  of  different  kinds  as  it  circulates  through  each 
tissue  and  organ  in  the  body. 

TIME  IN  NERVOUS  TRANSIT. 
Some  experiments  have  recently  been  made  by  Exner 
to  determine  the  reaction  time  of  tne  sensorium,  that  is  to 
say,  the  time  required  to  convey  an  impression  along  the 
nerves  to  the  brain,  and  to  convev  an  order  from  the  brain 
to  any  portion  of  the  body,  together  with  the  interval  re- 
quired by  the  brain  to  deliberate  and  act.  Exner's  method 
of  observation  consisted  in  stimulating  some  portion  of 
the  body  and  requiring  the  person  immediately  to  make  a 
signal  by  pressing  a  telegraphic  key  with  the  right  hand. 
Marks  were  produced  on  a  blackened  cylinder  both  at  sti- 
mulation anci  at  signaling,  and  the  interval  was  noted  by 
the  ordinary  methods  of  the  chronograph.  The  reaction 
time  ranged  between  thirteen  and  thirty-six  hundredths 
of  a  second,  and  seems  independent  of  age,  being  shortest 
in  those  who  have  the  habit  of  concentration.  The  tables 
also  show  it  to  have  been  shortest  when  the  stimulation 
was  applied  to  the  eye  by  means  of  an  electric  shock,  and 
then  ibllow  in  order  an  electric  shock  given  to  the  finger 
of  the  left  hand,  a  sudden  sound,  an  electric  shock  to  the 
forehead,  a  shock  to  the  right-hand  finger,  the  si^ht  of  an 
electric  spark,  and  lastly,  a  shock  communicated  to  the 
toes  of  the  left  foot.  (120) 

In  a  French  industrial  establishment,  employing  630 
men,  chiefly  vegetarians,  the  sick  fund  was  constantly  in 
debt.  By  the  introduction  of  meat  into  the  food  of  the 
men,  the  average  loss  of  time  per  man,  on  account  of  ill- 
ness or  fatigue,  was  reduced  from  1 5  to  3  days  per  annum. 
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THE  AUTOPSY  OF  PROFESSOR  AGASSTZ. 

Dr.  Morrill  Wyman,  of  Cambridge,  Mass.,  has  pub- 
lished a  report  of  the  autopsy  made  upon  the  booy  of 
Professor  Ac^assiz,  from  which  it  may  be  deduced  that  the 
disease  to  which  the  great  naturahst  succumbed  was  one 
•  of  long  standing.    The  arteries  at  the  base  of  the  brain 
showed  evidence  of  extensive  chronic  disease  of  their  lin- 
ing membrane,  and  also  several  important  changes  which 
Were  fatal.     In  the  left  ventricle  at  the  lower  third,  a  firm, 
orgsmized  clot  of  the  size  of  a  peach-stone,  attached  to  the 
Wall  at  the  anterior  portion  near  the  septum,  was  found, 
and  around  this  clot  a  more  recent  one  had  formed,  its 
centre  softened  and  granular.     From  this,  probably  some 
small  portions  had  been  carried  by  the  blood  to  the  arte- 
ries at  the  base  of  the  brain,  doing  their  part  in  obstruct- 
ing them  and  causing  the  fatal  alterations  above  noted. 
The  lungs  showed  evidence  of  old  inflammation.    The  en- 
tire weight  of  the  brain  was  53.4  ounces  avoirdupois,  and 
its  greatest  weight,  between  the  ages  of  35  and  40  years, 
was  estimated  at  56.5  ounces. 

Without  entering  into  the  technical  details  of  the  inves- 
tigation, the  result  shows  that  the  trouble  began  with  in- 
flammation of  the  lining  membrane  of  the  lungs,  and  that 
the  morbid  processes,  carried  by  the  blood  from  heart  to 
brain,  there  disorganized  and  checked  the  circulation. 
The  maladjr  was  too  deeply  situated  to  have  admitted  of 
surgical  aid,  nor  could  any  effort  of  human  skill  have 
averted  death  from  its  effects.  The  autopsy  was  made  in 
the  interests  of  science  and  in  deference  to  the  expressed 
wishes  of  Professor  Agassiz,  long  since  placed  on  record. 

SCIENTIFIC  MEN  SCIENTIFICALLY  STUDIED. 

Mr.  Francis  Galton,  well  known  for  his  researches  in 
regard  to  hereditary  mental  powers,  has  been  pursuing 
these  studies.  He  made  personal  inquiries  of  one  hundred 
and  eighty  leading  scientific  men  of  the  day,  and  on  their 
replies  based  his  conclusions.  Most  important  was  the 
almost  persistent  combination  of  remarkable  energy  of 
body  with  remarkable  energy  of  mind.  Size  of  head  was 
considered,  and,  as  a  general  rule,  was  larger  than  of  ordi- 
nary gentlemen.  Still,  remarkably  many  scientific  men 
had  small  heads,  and  the  small  heads  were  remarkable  for 
activity.  Health  was  a  marked  feature.  Independence  of 
spirit  and  tenacity  of  purpose  were  also  most  marked  char- 
acteristics of  men  of  science,  and  notably  a  large  proportion 
were  men  of  business,  as  principals  of  large  commercial  or 
mercantile  concerns.  The  great  incentive  to  science 
seemed,  to  the  author,  to  be  innate  taste,  and  in  character 
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but  when  working  at  their  own  homes,  they  too  often 
make  one  tallow  candle  suffice  in  the  evening,  giving  out 
a  light  insufficient  for  the  purpose.  Mr.  White  Cooper, 
surgeon  of  St.  Mary's  Hospital,  states  :  "  I  have  invaria- 
bly found  that  a  general  mourning  increases  the  number 
of  applicants  for  relief  at  the  ophthalmic  institution  to 
which  I  am  attached,  owing  to  the  blank,  dreary,  wearing, 
wearying  obscurity  of  the  light  from  black  work.  Fine 
work  has  some  such  eflfect  as  dark  work  upon  ,the  sight ; 
for  the  eyes  ache  in  the  endeavor  to  appreciate  each 
minute  spot  on  the  work  to  be  done."  The  evil  suggests 
its  own  remedies  so  far  as  they  can  be  applied — more  light 
and  fewer  hours  of  work. 

The  light  to  which  a  workman  is  exposed  may  be  neith- 
er too  much  nor  too  little ;  yet,  if  badly  applied,  it  will 
distress  the  eyesight  unnecessarily.  There  may  be  a 
flickering  motion  in  the  flame  of  a  gaslight,  or  it  may  be 
at  too  low  a  level,  or  it  may  be  unrelieved  bj'-  sufficient 
color.  It  is  known  to  the  Chinese  embroiderers — who 
often  produce  exquisite  work — that  the  eye  feels  the  com- 
fort of  having  a  greenish  tint  diffused  through  the  room 
by  means  of  green  blinds  and  curtains ;  and  ophthalmic 
surgeons  recommend  this  custom  to  the  attention  of 
dressmakers,  lacemakers,  and  needlewomen  generally.  It 
is  also  advantageous  to  change,  as  frequently  as  may  be, 
the  color  of  the  cloth  or  textile  wrought  upon. 

Numerous  other  sources  of  injury  to  the  eyesight  admit 
of  no  precise  classification.  Shoemakers,  for  instance, 
especially  the  humble  cobblers,  often  damage  the  sight 
irretrievably  by  smoking  short  pipes  when  at  work  ;  with 
stooping  head,  the  eyes  are  just  over  the  pipe,  and  get 
more  than  their  proper  share  (if  there  is  a  proper  share) 
of  the  tobacco  smoke. 

The  committee  of  the  Society  of  Arts  have  made  seve- 
ral useful  suggestions  tending  to  lessen  many  of  these 
causes  of  injury  to  the  sight.  Physicians  say  tnat  beards 
and  whiskers  tend  to  arrest  some  of  the  dust  and  particles 
that  would  otherwise  reach  the  eyes,  besides  having  a 
strengthening  and  tonic  influence  on  the  nerves  of  the 
face  and  eyes ;  thev  are  useful  in  this  way,  but  should,  of 
course,  be  kept  clean.  Goggles,  wire-gauze  spectacles, 
and  other  forms  of  eye-protectors,  are  Tcnown  to  be  ad- 
vantageous to  men  employed  in  various  trades  where  dust 
and  fine  particles  are  unavoidable.  Frequent  laving  of  the 
eyes  with  clean  water  is  in  many  cases  a  most  useful  prac- 
tice. Daylight  work,  instead  of  gas-light  or  candle-light, 
wherever  practicable ;  reflecting  screens  or  shades  over  gas 
and  lamp-glasses,  to  throw  down  the  light  on  the  work. 
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food  of  an  adult  animal,  the  processes  of  tissue  change ; 
destruction  and  decomposition  in  the  body  proceed  until 
the  death  of  the  animal,  in  the  same  way  as  when  the  food 
contains  inorganic  constituents.  Gradually,  however, 
derangements  occur  in  the  functions  of  various  organs, 
which  finally  hinder  the  conversion  of  nutriment  into  ab- 
sorbable modifications,  and  thus  prevent  the  reparation  of 
the  combustible  materials  of  the  body.  On  the  other 
hand,  by  arresting  some  of  the  processes  necessary  for  life 
they  occasion  the  destruction  of  the  organism  before  the 
impossibility  of  absorbing  nourishment  could  produce  de- 
cline and  death. 

The  excretion  of  inorganic  substances,  though  much  di- 
minished, continues  during  the  whole  time  that  salts  are 
withheld.  It  is  least  at  the  very  time  that  the  supply  of 
combustible  material  is  most  abundant,  as  then  the  tis- 
sues of  the  body  are  protected  from  decomposition,  and 
the  salts  they  contain  are  retained.  Although  the  salts 
of  the  body  are  to  a  great  extent  retained  and  used  over 
and  over  again,  yet  a  certain  proportion  of  them  is  ex- 
creted, and  when  salts  are  withheld  and  other  food  given 
the  consequences  are,  ist,  that  the  whole  body,  and  espe- 
cially the  parts  in  which  destruction  goes  on  actively,  such 
as  blood  and  muscle,  become  gradually  poorer  in  salts 
and  richer  in  albumen  ;  2nd,  that  although  the  total  quan- 
tity in  the  body  is  lessened,  the  mixture  of  salts  in  organ- 
ized structures  and  in  the  juices  remains  unaltered.  The 
diminution  of  salts  in  the  muscles  causes  muscular  ex- 
haustion, and  in  the  nerves  causes,  first,  excitability,  and 
then  paralysis  of  the  nerve-centres.  The  quantity  of 
salts  necessary  in  the  food  is  less  than  has  hitherto  been 
supposed,  but  further  experiments  are  required  to  deter- 
mine its  exact  amount. 

ACTION  OF  PROJECTILES  ON  ANIMAL   BODIES. 

The  following  are  the  results  of  some  most  interest- 
ing experiments  made  by  the  German  Surgical  Society  in 
regard  to  the  action  of  bullets  in  the  animal  body.  It 
seems  that  these  studies  were  instigated  by  the  Prussian 
Minister  of  War,  and  an  officer  with  arms,  ammunition  and 
soldiers,  not  to  be  shot  at,  but  to  shoot  at  animals,  were 
placed  at  the  disposition  of  the  doctors.  Last  year  Pro- 
lessor  Busch,  of  Bonn,  drew  attention  to  the  fact  that  the 
Chassepot  bullet,  when  shot  at  a  short  distance  into  the 
human .  body,  made  a  simple  aperture  of  entrance,  but 
that  its  aperture  of  exit  was  larger  than  the  fist,  and  that 
there  was  extensive  fissuring  and  crushing  of  the  bones. 
Dr.  Busch  supposed  that  the  ball  became  melted  and  bro- 
ken up  by  the  forcible  contact  with  a  hard  substance,  and 
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ico,  the  Mexicans  used  occasionally  the  same  metal.  We 
use  to-day,  in  almdst  all  our  arms  of  precision,  leaden 
balls,  which  are  swedged  and  considerably  hardened.  The 
Martini  Henry,  we  think,  uses  a  ball  made  of  twelve  parts 
lead  and  one  of  tin.  Hardened  balls,  then,  when  fired 
into  animals,  crush  or  radiate  but  very  little.  Dr.  Kiinster 
states  that  in  such  cases  splinters  of  hardened  lead,  01  of 
the  mixture  of  metals,  were  rarely  found.  '*  If  the  edge  of 
a  rib  was  struck,  the  loss  of  bone  formed  the  segment  of  a 
circle  corresponding  to  the  circumference  of  a  ball.  Of 
two  balls,  one  fired  at  100  paces  at  a  horse,  and  passing 
through  the  greater  diameter  of  the  animal,  the  Martini 
ball  went  clean  through,  while  the  Mauser  ball  remained 
in  the  carcass.  The  explanation  was  the  greater  resist- 
ance which  the  latter  had  to  overcome  by  the  misshape- 
ment  of  the  balU  it  being  of  a  softer  material."  Nowhere 
the  question  arises  as  to  the  use  of  hard  or  soft  metal,  as 
projectiles  for  killing  animals.  It  is  difficult  to  form  a 
very  clear  opinion  of  their  positive  action  on  the  animal 
economy.  If  the  harder  ball  goes  clean  through  the  ani- 
mal, the  shock  must  be  immense,  but  hardly  less  so  is  that 
of  the  softer  bullet,  which  must  inflict  feariul  internal  in- 
juries. In  fact,  the  softer  ball  seems  to  play  the  part  of  an 
explosive  bullet,  and  at  a  close  range,  with  such  bullets, 
the  effect  must- be  almost  the  same  as  if  filled  with  a  ful- 
minate. Of  course,  in  piactical  military  surgery,  ques- 
tions of  this  character  are  of  vital  impartance. 

Sportsmen  on  the  plains,  when  in  pursuit  of  our  large 
fi^me,  by  noting  the  action  of  projectiles  on  animals,  fol- 
lowing, as  it  were,  the  track  of  the  rifle  ball,  might  add 
immensely  to  our  stock  of  knowledge  in  regard  to  this  sub* 

1'ect,  and  army  surgeons  and  the  world  at  large  might  be 
benefited  with  the  information  thus  acquired.  (119) 

CURE  OF  RHEUMATISM   IN  A  HORSE   BY  ELEC- 
TRICITY. 

G.  D.  Powell,  M.D.,  in  the  Irish  Farmers*  Gazette,  de- 
scribes the  cure  of  a  valuable  horse  by  means  of  electro- 
puncture  needles,  from  four  to  six  being  inserted  in  the 
principal  muscles  of  the  fore-quarters,  also  along  the  spine 
and  hind-quarters.  The  battery  employed  was  that  of 
Leclanche,  from  four  to  twelve  large  cells,  alternating  in 
strength,  and  the  current  broken,  causing  the  muscles  to 
contract  perceptibly.  This  was  kept  up  from  two  to  three 
minutes  at  each  place.  Prior  to  treatment,  the  animal 
was  in  so  bad  a  condition  that  the  owner  was  about  to 
cause  him  to  be  shot.  But  within  about  six  weeks  after 
the  commencement  of  the  electrical  treatment,  the  horse 
was  perfectly  restored,  and  is  now  sound  and  useful. 
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THE  GLYCOGENIC  FUNCTION  OF  THE  LIVER. 

By  B.  LUCHSINGER. — In  experimenting  upon  fowls,  it 
was  found  that  when  these  are  fed  for  many  days  upon 
food  containing  none  of  the  carbohydrates,  the  liver 
contains  no  glycogen,  or  only  traces  of  this  substance; 
but  the  muscles  contain  considerable  quantities  of  it  It 
was  proved  that  the  substance  agreed  in  chemical  and 
physical  properties  with  true  glycogen. 

With  both  fowls  and  guinea-pigs  the  injection  of  glyce- 
rine into  the  stomach  after  the  above-mentioned  diet  had 
been  used,  increased  the  amount  of  glycogen  both  in  the 
muscles  and  in  the  liver.  It  was  ascertained  that,  exclud- 
ing glycerine,  no  substance  when  injected  increased  the 
amount  of  glycogen  in  the  liver  and  muscles,  except  such 
bodies  as  belong  to  the  group  known  as  carbohydrates. 
Injection  of  other  easily  oxidizable  substances  was  with- 
out effect. 

It  is  surmised  that  glycerine  increases  the  amount  of 
glycogen  in  the  liver,  not  because  it  is  readily  oxidizable, 
and  so  saves  the  glycogen  from  oxidation,  but  because 
glycerine,  in  part  escaping  oxidation,  reaches  an  organ 
where  it  can  be  metamorphosed  mto  sugar. 

COLORING  OF  BONES. 

Bv  H.  Weiske. — Rabbits  of  various  ages,  from  six 
weeks  to  six  months,  were  fed  with  bran  mixed  with  5  per 
cent  of  powdered  madder,  and  their  bones  were  examined 
with  regard  to  their  color  after  different  periods  of  such 
feeding.  The  coloring  was  found  to  begin  first,  in  the 
older  animals,  at  the  point  of  ossification  of  the  interme- 
diate cartilage  of  the  femur;  it  was  faintly  visible  after 
three  days,  and  extended  gradually  along  the  walls  of  the 
central  cavity  of  the  bones  and  in  a  layer  under  the  perios- 
teum. The  reddening  always  extended  farther  towards 
the  middle  of  the  diaphysis  in  the  walls  of  the  central  cav- 
ity than  in  the  layer  under  the  periosteum,  and  was  dark- 
er in  the  older  animals  than  in  the  younger.  The  dung  of 
the  animals,  which  was  colored  red  after  one  day's  madder 
feeding,  continued  so  for  many  days  after  the  madder  was 
stopped.  The  bones  of  a  rabbit  which  had  received  mad- 
der for  34  days,  and  had  then  been  fed  t>n  unmixed  bran 
for  14  days,  were  as  much  colored  as  those  of  an  animal  kill- 
ed at  the  end  of  the  34  days  ;  after  28  days'  cessation  of  the 
madder,  the  color  had  but  slightly  gone  ;  the  time  of  tctal 
disappearance  of  the  color  was  not  observed.  A  section 
of  the  femur  or  tibia  taken  near  the  end  of  the  diaphysis 
showed  that  the  whole  of  the  of3seous  tissue  was  colored, 
but  not  the  intercellular  matters.     Nearer  the  middle  of 
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the  diaphysis,  three  parallel  concentric  layers  were  visi- 
ble, the  two  outer  ones  colored,  and  the  middle  one  color- 
less ;  the  coloring  did  not  extend  to  the  middle  of  the  di- 
aphysis.  The  cartilage  left  on  treating  colored  bones 
with  dilute  hydrochloric  acid  was  still  colored,  while  the 
calcium  phosphate  precipitated  from  the  acid  solution 
showed  no  trace  of  color,  indicating  that  the  coloriug 
matter  is  fixed  by  the  organic  matter  of  the  bones. 

MILITARY  PHYSIC— A  CURE  FOR  SCURVY. 

General  Sheridan's  name  is  pretty  widely  known  as 
that  of  an  able  officer  in  the  Unitea  States  military  service, 
but  probably  few  are  aware  that  he  gained  his  first  laurels 
in  combating  disease.  The  Pall  Mall  Gazette  states  that 
when  a  young  officer  he  was  in  charge  of  an  isolated  post 
in  Texas,  where  scurvy  in  a  serious  form  attacked  the  men 
under  his  command.  No  lime-juice  or  vegetables  were  to 
be  had ;  but  Sheridan  had  heard  that  the  juice  of  the  Mexi- 
can agave  had  antiscorbutic  properties.  He  therefore  or- 
ganized an  expedition  to  search  for  the  plant,  and  a  grove 
of  it  being  discovered  about  a  hundred  miles  distant,  a 
supply  of  it  was  procured,  the  juice  expressed,  and  the 
men  compelled,  not  without  many  wry  faces  and  some 
protests,  to  take  it  in  liberal  doses.  But  the  military  doc- 
tor and  pharmacist  was  successful,  and  from  that  time  the 
disease  was  effectually  stayed. 

ELECTRIC  SPHYGMOGRAPH  AND  SIGNAL. 

By  Prof.  A.  A.  Breneman. — The  instrument  consists  of 
a  glass  tube,  shaped  as  a  small  funnel  at  one  extremity, 
bent  once  at  a  right  angle  a  short  distance  beyond  the 
funnel,  and  drawn  out  to  one-fourth  of  its  diameter  for  a 
length  of  an  inch  or  more  at  one  inch  beyond  the  bend. 
The  funnel  is  then  covered  with  a  piece  of  thin  sheet  rub- 
ber, securely  bound  over  it.  The  tube  is  then  filled  with 
clean  mercury  to  the  lower  part  of  the  capillary  portion. 
The  covered  funnel  being  held  against  the  pulse  at  the 
wrist,  receives  the  arterial  impulse,  which,  acting  upon 
the  mercury,  causes  it  to  rise  and  fall  in  the  capillary  tube 
in  time  with  the  beating  of  the  pulse.  By  the  use  of  a  pair 
of  wires  whose  separated  ends  are  connected  at  each  up- 
ward leap  of  the  mercurial  column,  an  electric  bell  may  be 
rung  by  the  pulse.  The  use  of  photographic  paper  may 
permit  the  accurate  delineation  of  the  minor  movements, 
which  are  only  roughly  apparent  to  the  naked  eye. 

Prof.  Newcomb  suggested  that  now,  by  this  means, 
the  sick  man  could  communicate  the  condition  of  his  pulse 
to  his  doctor,  who  could  thus  feel  the  pulse  of  a  patient 
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thousand  of  miles  away,  and  of  course  tel^praph  in  retuni 
a  prescription.  This  suggestion  excited  a  great  deal  of 
laughter.  Prof.  Newcomb  spoke,  however,  with  admi« 
ration  of  the  simplicity  and  ingenuity  of  the  invention. 

(144) 

ACTION  OF  LACTIC  ACID  ON  ANIMALS. 

By  C.  Heitzmann. — Cats  and  dogs  treated  with  lactic 
acid,  whether  administered  in  their  food,  or  by  subcuta- 
neous injection,  showed,  after  two  weeks,  swelling  of  the 
epiphyses  of  the  long  bones,  catarrh,  and  other  S3rmptoins 
of  rachitis.    The  bones  on  a  microscopical  examination 

E resented  the  same  appearance  as  those  of  children  who 
ad  suffered  from  rachitis.  If  the  lactic  acid  feeding  is 
continued  for  a  longer  time,  after  about  four  months,  soft- 
ening of  the  bones  occurs,  and  they  have  all  the  appear- 
ances of  bones  from  cases  of  molh'ttes  ossium. 

In  rodents,  this  action  does  not  appear  to  take  place; 
for  two  rabbits  and  one  squirrel,  after  respectively  three, 
five,  and  eleven  months*  lactic  acid  feeding,  showed  no 
signs  of  rachitis.  Many  observers  have  found  lactic  add 
in  the  urine  of  persons  afflicted  with  rachitis,  and  Schmidt 
obtained  it  from  the  long  bones  in  a  case  of  softening  of 
the  bones. 

BRAINS  OF  MEN  AND  ANIMALS. 

At  the  recent  meeting  of  the  British  Association,  the 
Dean  of  Clonfert,  Dr.  Byrne,  made  a  very  praiseworthy 
attempt  to  trace  to  the  anterior,  middle,  and  posterior 
portions  of  the  brain-hemispheres  or  cerebrum,  the  vari- 
ous mental  faculties  which  we  see  successively  developed 
in  those  lower  animals  most  nearly  akin  to  man.  He 
pointed  out  that  in  the  rabbit,  dog,  ape,  and  man,  certain 
portions  of  the  brain  are  relatively  ot  larger  development 
as  we  pass  from  the  first  to  the  last,  and  that  accompany- 
ing this  development  we  have  the  development  of  new 
psychical  powers.  In  the  rodents  and  ruminants  there  is 
first  perceptible  the  power  of  thinking  of  a  series  of  con- 
nected acts.  In  the  carnivora  there  is  a  power  of  design, 
and  in  the  anthropoid  apes  a  sense  of  general  principles. 
Cases  were  cited  to  support  these  propositions,  and  it  was 
suggested,  in  accordance  with  the  corresponding  anatomi- 
cal arrangements,  that  the  anterior  lobes  of  the  cerebrum 
belong  to  the  act  of  thinking  of  single  objects,  of  sense  ; 
those  of  the  middle  lobe  to  the  act  of  thinking  of  such 
objects,  with  a  sense  of  their  succession,  and  of  each  as  a 
part  of  the  succession ;  and  those  of  the  posterior  lobe 
to  the  act  of  thinking  of  the  co-existence  or  succession 
of  them  as  a  general  principle. 
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THE  AyUARIUM. 

One  of  the  first  principles,  in  constructing  a  tank  for  an 
aquarium,  is  to  give  the  water  the  greatest  possible  ex- 
posure to  the  air.  The  simple  rectangular  form  is  the  best. 
This  is  generally  constructed  of  iron  and  glass ;  the  iron 
should  be  japanned,  and  the  glass  be  French  plate,  to  in- 
sure brilliancy  and  strength.  The  breadth  and  height  of 
the  tank  should  be  about  one-half  of  the  length.  Cheap 
tanks  can  be  made  of  wood  and  glass,  the  frame  and  bot- 
tom being  of  wood,  and  the  sides  of  glass.  In  order  to 
make  the  joints  water-tight,  care  must  be  taken  to  get  a 
proper  aquarium  putty  or  cement.  The  following  is  a 
good  recipe :  Put  an  eggcupful  oil  and  4  ozs.  tar  to  i  lb. 
resin ;  melt  over  a  gentle  fire.  Test  it  to  see  if  it  has  the 
proper  consistency  when  cooled  ;  if  it  Has  not,  heat  longer 
or* add  more  resin  and  tar.  Pour  the  cement  into  the  an- 
gles in  a  heated  state,  but  not  boiling  hot,  as  it  would 
crack  the  glass.  The  cement  will  be  firm  in  a  few  mi- 
nutes. Then  tip  the  aquarium  in  a  different  position,  and 
tieat  a  second  angle  likewise,  and  so  on.  The  cement 
does  not  poison  the  water.  It  is  not  advisable  to  make 
the  aquarium  of  great  depth  ;  about  eight  inches  of  water 
is  sufficient.  In  regard  to  the  light,  great  care  must  be 
taken.  Too  much  often  causes  blindness,  and  is  a  common 
source  of  disease.  The  light  fish  receive  in  rivers  comes 
from  above ;  and  an  aquarium  should  be  constructed  so  as 
to  form  no  exception  to  this  rule.  All  cross  lights  should 
be  carefully  avoided,  at  least  if  the  light  is  very  strong. 
Never  place  the  aquarium  in  front  of  a  window  so  that 
the  last  passes  through  it ;  for,  when  viewing  an  aquarium, 
the  source  of  light  should  come  from  behind  us.  Not 
enough  light  is  as  injurious  as  too  much,  and  causes  decay 
of  the  vegetation.  Having  constructed  a  water-tight 
aquarium,  the  bottom  is  strewn  over  with  clean  sand  to 
the  depth  of  i  to  3  inches ;  on  this  a  little  gravel  is  spread  ; 
then  a  few  stones  or  rock-work.  Heavy  large  rocks  should 
be  avoided ;  they  displace  a  large  amount  of  water  and  in- 
crease the  danger  of  breaking  the  glass  sides.  Pumice- 
stone,  well  washed,  is  the  best  kind,  being  light  and  with  a 
rough  surface  suitable  for  the  rooting  of  plants,  etc.  ;  and 
if  fancy  forn]s  are  desired  (bridge-work,  etc.),  the  pumice- 
stone  can  be  cut  quite  easily  to  the  desired  shapes.    The 
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for   the   fish.    To  a  slight  degree,  it  is  the  duty  of  the 
plants  to  supply  this;  but  if  too  much  vegetation  be  pres- 
ent, decomposition  takes  place  and  ruin  follows.    It  has 
been  demonstrated  that  only  a  small  amount  is  necessary 
to  absorb  the  carbonic  acid  given  off  by  the  fish  and  am- 
phibians ;  consequently,  if  the  water  be  daily  aerated  with 
a  syringe,  it  will  absorb  an  abundant  supply  of  oxygen  for 
the  animal  life,  and  the  trouble  arising  from  the  decay  of 
much  vegetable   matter  will  be   lessened  or  altogether 
avoided. 

FISH  IN  THE  HOT  SPRINGS  OF  NEVADA. 

About  80  miles-  north  of  Elko,  Nevada,  on  the  north 
slope  of  Bull  Run  Mountain,  which  never  loses  its  massive 
banks  of  snow,  rises  a  small  stream,  formed  by  springs 
that  furnish  the  purest  and  coldest  water  I  ever  drank. 
The  stream,  after  running^  a  distance  of  half  a  mile,  is  about 
2  feet  deep  and  about  6  feet  wide  on-  an  average:  at  this 
point  a  succession  of  hot  springs  rise  on  the  banks,  and 
flow  into  the  stream,  increasing  the  volume  of  water 
about  one-third.  The  water  of  the  springs  is  so  intensely 
hot  that  less  than  three  seconds  are  consumed  in  boiling 
eggs  in  it.  The  creek  above  and  below  this  point  swarms 
with  fine  brook  trout;  and,  strange  as  it  may  appear,  to 
persons  standing  on  the  banks  where  the  hot  water  is  dis- 
charged into  the  brook  and  looking  through  the  rising 
vapor,  you  can  see  hundreds  of  the  lish  swimming  to  and 
fro  in  tne  boiling  element  with  as  much  indifference  as 
though  there  were  no  hot  water  near. 

This  letter,  if  unaccompanied  by  an  explanation,  would 
undoubtedly  pass  for  a  >fevada  fish  story ;  but  to  satisfy 
the  incredulous,  I  will  give  the  result  of  my  investigation, 
it  being  July  when  I  visited  the  place.  I  took  a  common 
thermometer  with  me,  which  only  registered  to  130°  Fahren- 
heit. A  test  of  the  water  above  the  hot  springs  showed  a 
mean  temperature  of  42° ;  fastening  my  thermometer  to  a 
pole,  I  immersed  it  above  the  influx  of  hot  water;  and 
keeping  it  as  near  the  bottom  as  possible,  I  moved  it 
gradually  down  stream.  The  result  was  a  very  low  tem- 
perature at  the  bottom,  gradually  rising  to  65°  until  I 
reached  a  point  (a  fourth  of  a  mile  down  the  stream) 
where  the  temperature  became  uniform  throughout. 
This,  it  will  be  seen,  shows  .that  the  hot  water,  having  a 
specific  gravity  much  less  than  the  cold,  retains  its  place 
on  the  surface,  forming  an  upper  intensely  hot  stra- 
tum, and  leaving  the  lower  water  with  its  finny  tribe  un- 
disturbed, and  to  all  appearances  swimming  to  and  fro  in 
one  of  Nature's  caldrons. 

This   stream  is  one  of  the  many  that  form  the  head 


rrr  -f  zixi  r  .iXxaxjuL  "iLmr .  sat  zz  tads  point,  o?cr 
i:^-:r.r:ra  :iii:.nm  ii^lirr-  zr.in  c$  iiiiaiii-  iz:  the  spring  and 
:iL^.  -jLxz  =w.r  T^rnr  si.rrnnT  i:axti  Ji  Ji-iZjfrwis  to  spawn. 
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riT-Hi:  - :-  zt  kzlo^s  :  7  explosives. 

_-.r    i   Tsc-^nE   TTtfTt^niT    if  zist  ClT  " :  ma  Academy  of 
>r:cTii::±s.    jL-    ^    "v"     ^r;ia<t.    :c  ib*   I\   S   Coast  Sor- 
T't'-    -■*-:«••  :.  si-.n  i;iciir   .a  i^it  lacc^rt  :f  2sh  by  theeI- 
^...•=i■:a  .:"  ZLnniisrz^  i'-  miu-i:*  :c  f^»*s  :L=.-5ervater,  which 
ic  zjj:^  :-^~::t:;ri  t~i^  tt^iitt  5iirj^**5^     He  says:  -I have 
:  -u.:-!  ":.:-  zzrt  :  riiaor^  -wiziz-- tz»zc  f^se  wiii  bam  aboat 
-drr  5.».c  I.  t'-ir-r  rvi:ir^-±T^  sec::c>i&.  lad  by  experiment 
*t:i.~  X  nn--i:jri  "w^—  iXTunie  -i  frier  :;cr  lo  six  fathoms 
•w-zjL  TT.cL  i.LT-iri  I.  1 1 tiT  jz^iiir**  :c  fxsc-     I  r-a^"ie,  however. 
3iui:i±    :i-:   iL^ir;  tj^z^trsmsiz  zc,  ib*  sib>*ct-     The  shoc^ 
:c  i.:e  tJiT  ...:*.•  r  -s  zu:?5C  5eT*nf  Ix  f*li  oi-wnwards,  as  tb^ 
r^-s:iri  ^\zi   .r  ^ru^iT    i2ii  liii*  ±:fert:it  \:aneties  of  sci*- 
XKi  '.i^uisi  Z't.1^  izri  T:*z£rr  si-irts  ::  the  islands,  as  a  rul^» 
*»±:  i4c  --'i-''i  :  *   .r  --iujr  iiM^  bic^zi-  :i  :s  desirable  to  ei^ 
-.-:iirr   ~:'-r  rjjnrjfiri  ii^ic*  ELjfwiy  between  ibe  surface 
zc  zzft  -riiiz  iZL'i  i*«i   r:cis  bezjeaih.  xs  you  thus  reacts 
'z:z:i  izsi  ii^T-lj  z^i  f*i  iZfi  ib^se,  li^e' mackerel    and^ 

Ti-r  7r,..'\.'  r-.^^Tz:  jo.rcic  by  Mr.  Chase  was  to  tak^ 
i  5r-' "  iijf  iz.i  Tis-  iwi  ::  rhr  kelp  beds  surrounding^ 
zzz  .^'iL'L  -  riirt.  .-  sjl  :r  e-C-*  filhons  of  water,  the 
"•  "in.  .5  1.5:-- :iT  T.s/rle.  Wien  au  unusually  large 
s:r.  :•.'.  ..  l5~  s^i-.i  ?w.~  iy.  I  w:-^Ii  quietly  light  the 
:-s-r  iz.i  i::r  i_e  ranr.ic^  :ni:  ihe  water  gently.  If  the 
wiier  was.  5*17.  e  ^hi  :iih:=:s  deep.  I  would  graduate  the 
fuse  ::r  eipl:>.:n  i:  ::ur.  ise  canr.dge  would  slowly 
sink — gtzLtnl'.T  :-  a  sriral — ^and  a  few  bubbles  of  air  or 
sn::ke  r.>e  i:  ihe  surface.  When  the  fire  reached  the 
fuln::r.atr  ::  n^zc\iry.  there  would  be  a  sudden  white  flash, 
then  a  quick,  sharp  ceisnaiion.  the  blow  striking  the  bot- 
tom of  the  skif  :is:i  s:^iae  one  had  struck  it  with  a  ham- 
mer. Then,  in  a  space  of  time  \-arying  from  eight  to  ten 
minutes.  ever\'  fish  within  a  radius  of  forty  or  fifty  j'ards 
would  slowly  come  to  the  surface.  Those  within  the  im- 
mediate vicinity  of  the  explosion,  of  course,  were  killed 
by  bursting  the  bladder  and  injury  to  the  large  intestines, 
and  had  to  be  speared  up  from  the  bottom.  Those,  however, 
at  a  ifreater  distance,  would  be  simply  stunned,  and  could 
be  Utken  in  with  a  net.  Care  should  be  taken  to  avoid 
touching  those  only  slightly  stunned  until  the  net  was 
fairly  around  them,' as  the  slightest  blow  would  arouse 
them  from  their  torpor. 

"  I  am  now  about  to  relate  what  will,  perhaps,  be  called  a 
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ing-  others.    After  the  fish  are  cleaned  they  are  placed  in 
pans,  the  latter  being  piled  above  each  other  in  layers, 
packed  in  ice  and  salt  and  covered  up.     Here  the  fish  are 
left  until  thoroughly  frozen,  after  whch  they  are  thrown 
into  the  huge  refrigerators  where  they  are  kept.     Within 
these  receptacles  the  temperature  is  maintained  at  about 
12**,  and  the  fish  are  consequently  rendered  about  as  hard 
as  solid  lumps  of  ice.     In  this  condition  they  are  kept  or- 
dinarily six  months  and  sometimes  for  eleven  months,  re- 
maining perfectly  fresh,  and  only  requiring  thawing  out  to 
render  them  ready  for  cooking. 

The  fish  are  purchased  in  summer,  when  the  supply  is 
plentiful,  and  preserved  until  winter,  when  a  large  advance 
on  the  cost  is  realized. 

ENGLISH  FISH-CULTURE  IN  INDIA. 

In  December,  1867,  Mr.  Mclvor,  Superintendent  of  the 
Chinchona  Plantations,  on  the  Nilghiri  Hills,  in  Southern 
India,  took  out  carp,  tench,  trout,  and  other  fish,  with 
which  he  has  now  stocked  the  rivers,  streams,  and  lakes, 
of  the  Nilghiris.  The  trout  have  not  succeeded  well,  but 
the  growth  and  increase  of  the  tench  have  been  marvel- 
ous. The  first  English  fish  were  put  in  the  lake  at 
Utakamund,  in  August,  1869.  In  1871  and  1872  the 
streams  flowing  into  the  lake  were  well  stocked  with  fish, 
and  for  the  last  few  months  they  have  been  caught  in 
/arge  numbers  by  the  natives,  and  sold  in  the  markets. 
The  tench  greatly  predominate.  One  interesting  fact  is 
that  many  European  fish  have  been  caught  below  the 
great  Kalhutty  water-fall,  showing  that  they  have  survived 
after  being  carried  down  the  highest  fall  from  the  Nilghi- 
ris, in  the  descent  of  the  Utakamund  Lake  and  River  to 
the  plains.  It  may,  therefore,  be  expected  that  the  rivers, 
from  the  foot  of  the  hills  to  the  sea,  will  eventually  be 
stocked  with  English  tench. 

PRIVATE  FISH-CULTURE. 

One  of  the  principal  causes  why  fish  culture  is  not  un- 
dertaken by  persons  of  moderate  means,  is  the  supposition 
that  large  ponds  or  rivers  are  necessary  to  a  successful 
business.  A  farm,  however,  of  fifteen  or  twenty  acres,  with 
a  small  pond  or  two,  natural  or  artificial,  supplied  with 
water  from  a  river  or  from  perennial  springs,  would  be  all 
that  could  be  desired.  Many  kinds  of  fish,  and  especially 
leeches,  may  be  raised  with  considerable  profit.  Of 
leeches  we  now  import  nearly  two  millions  annually  from 
Europe,  at  a  cost  of  $100,000.  One  locality,  especially 
well  adapted  by  Nature  for  the  business,  is  on  the  east 
side  of  the  Passaic  river,  opposite  the  Newark  water 
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LAND-LOCKED  SALMON. 

Receipt  experiments  with  this  fish  have  proved  that  it 
can  be  reared  in  ponds  the  same  as  trout,  and  that  it 
•*  strips"  as  readily  as  any  of  its  family.  The  result  of  a 
short  investigation  proves  that  the  milt  of  one  male  is 
sufficient  to  impregnate  the  eggs  of  four  or  five  females, 
and  that  the  larger  portion  of  the  young  are  likely  to  be 
hatched  out  earry  in  spring  if  the  water  is  kept  at  a  fair 
temperature.  If  the  water  is  too  cold  they  will  not  appear 
before  March,  but  by  increasing  the  temperature,  which  is 
usually  32*  Fahr,,  to  35*,  they  will  present  themselves  a 
month  sooner.  These  pretty  creatures,  when  hatched  in 
ponds  and  fed  regularly.,  do  not  manifest  any  uneasiness 
about  their  confinement;  but  the  old  ones,  which  are  in- 
closed when  they  enter  the  fishways,  almost  always  die  if 
they  are  not  allowed  to  make  their  escape  when  they  have 
deposited  their  spawn. 

This  fish  will  live  in  water  having  a  temperature  of  70°, 
but  if  kept  in  ponds  there  should  be  scope  enough  for 
them  to  play  about  freely,  and  the  water  should  have 
depth  enough  to  give  them  an  abundance  of  oxygen. 

The  best  time  to  impound  them  is  about  the  first  of 
August,  as  they  are  then  in  good  condition,  and  being  well 
filled  with  ova,  their  instinct  of  maternity  is  very  strong, 
so  that  they  will  thrive  in  places  which  under  other  cir- 
cumstances would  prove  most  disagreeable  to  them. 

They  will  live  on  excellent  terms  with  the  black  bass,  so 
those  who  have  ponds  containing  the  latter  should  by  all 
means  try  to  give  them  the  former  for  companions,  as  it 
is  presumedthat  both  thrive  better  by  this  companionship. 

If  the  land-locked  salmon  can  be  cultivated  10  a  large 
extent  in  ponds,  it  will  be  a  most  important  step  in  fish- 
Culture. 

BROOK-TROUT. 

A.  Palmer,  Boscobel,  Wis.,  says :  While  this  is  not 
the  fish  for  the  million,  as  the  amount  which  can  be  rais- 
ed is  limited,  yet  it  is  a  greaf  favorite  with  the  ang- 
ler and  epicure,  and  is  better  adapted  to  cultivation 
in  private  ponds  than  any  other  fish  yet  experimented 
witn.  Although  naturally  very  wild,  it  is  easily  domes- 
ticated, and  with  a  little  petting  becomes  as  tame  as  a 
kitten. 

They  are  easily  bred,  and  grow  rapidly,  although  they 
don't  produce  as  much  spawn  as  some  fish,  yet  a  sufficient 
amount  to  trouble  the  breeder  to  find  water  to  raise  the 
fish  in,  each  female  producing  from  five  to  eight  hundred 
spawn  at  two  years  old ;  and  about  double  that  number  at 
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nich  runs  a  constant  stream  of  pure  spring  water, 
'hen  the  young  fish  attain  a  certain  growth  they  are 
aced  in  ponds  arranged  in  a  series.  In  the  first  they  re- 
ain  three  or  four  months,  after  which  they  are  trans- 
irred  to  a  second,  and  so  on  from  one  to  another  until 
ley  have  attained  their  full  growth. 

STOCKING  STREAMS  WITH  TROUT. 

A  Wisconsin  farmer  writes  to  the  Western  Partner  as 
dIIows,  and  makes  a  suggestion  we  think  worth  heeding: 
A  year  ago,  having  more  young  trout  than  my  pond  would 
ccommodate,  I  put  a  few  thousand  into  a  barren  stream 
learme.  They  were  then  about  one  inch  long.  A  few 
lays  since  I  thought  I  would  see  what  they  had  done.  I 
ook  my  rod  and  a  couple  of  my  little  boys  and  went  to 
he  branch,  and  in  less  than  an  hour  caught  thirty,  all  we 
^nted,  and  might  have  caught  hundreds,  as  we  could  see 
•hem  in  schools  of  fifty  or  a  hundred  in  a  place,  for  a  mile 
*p  and  down  the  brook.  They  were  about  seven  inches 
cng,  and  those  left  by  midsummer  will  be  nine  or  ten 
Denes  long,  or  what  would  be  called  a  nice  catch. 

"As  this  same  thing  can  be  done  by  every  brook  of  pure 
^ater  (either  hard  or  soft)  in  the  State,  I  submit  if  it 
"^ould  not  pay  the  owners  of  brooks  to  stock  them,  if  in 
othing  else,  in  furnishing  one  more  attraction  for  the 
^rm.     If  not  for  themselves,  for  the  boys,  for  recreation 

as  necessary  to  them  as  meat  and  bread,  and  if  they 
n't  find  it  pn  the  farm  they  will  hunt  it  in  the  village." 

FISH-FARMING. 

I  HAVE  kept  trout  at  a  temperature  above  60",  in  fact,  as 
gh  as  75°,  where  there  was  a  good  flow,  and  consequent- 
a  rapjid  change.  Don't  dam  a  ravine  for  a  pond;  the 
nd  will  blow  leaves  in,  which,  with  the  leaves  and  drift 
ought  down  by  rains,  will  clog  the  screens,  and  the  floods 

II  carry  everything  away.  If  you  dam  the  ravine,  do  it 
gh  up,  and  lead  the  water  in  a  ditch  along  the  hillside 
to  ponds,  and  let  all  floods  and  surface-water  go  over  the 
im  and  down  in  the  old  channel.  "  Spring  water  can  not 
5  too  cold  for  trout,"  says  our  correspondent.  I  believed 
lis  a  few  years  ago,  but  find  that  trout  kept  at  the  head 
:  my  spring,  where  the  temperature  is  49°,  do  not  grow 
uch,  while  those  kept  below,  where  it  is  60°  and  65°,  grow 
ipidly,  and  trout  fry,  if  left  free,  will  work  down  where 
le  water  is  even  warmer.  Black,  bass,  pickerel  and  perch 
re  recommended  where  the  water  is  too  warm  for  trout, 
ut  these  fish  are  all  cannibals :  the  first-named  is  good 
jr  the  table  and  the  sportsman  ;  the  second  is  a  gorman- 
izing  beast,  unfit  to  associate  with  decent  fishes,  and  only 
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winter.  For  a  familiar  illustration,  it  is  a  well-known  fact 
that  a  pound  of  trout  will  live  in  a  bucket  of  water  in  win- 
ter, out  of  doors,  for  half  a  day  or  more,  while  they  would 
not  live  a  half  hour  in  the  same  quantity  of  water  m  sum- 
mer. 

It  is  not  very  hard  to  tell  when  the  fish  are  suffering 
from  air.  It  is  only  duiing  warm  weather  that  the  breed- 
er need  watch  for  this  mischance,  if  he  has  only  been 
moderately  prudent  in  stocking  his  ponds.  If  the  water 
is  getting  too  warm,  or,  in  other  words,  if  the  air  in  it  is 
getting  too  small  in  quantity  for  the  number  of  fish,  a  few 
will  be  found  dead,  perhaps,  without  any  mark  upon 
them,  being  to  all  appearance  plump  and  healthy.  Fungus 
will  show  itself  upon  some,  and  some  will  turn  dark  in 
color.  A  few  may  be  found  upon  the  grass,  near  the  en- 
trance of  the  water,  if  the  banks  are  low.  Their  appetites 
may  not  be  visibly  affected  at  once,  but  will  soon  begin  to 
disappear,  and  the  fish  die  "  by  hundreds."  The  only  re- 
medy is  to  give  them  more  water,  or  take  out  a  quantity 
of  fish,  and  even  this  is  not  a  remedy  unless  done  at  the 
very  start,  for  even  with  an  increased  flow  of  water  the  fish 
will  keep  dying  for  a  long  time.  I  believe  that  more 
brook  trout  have  been  lost  in  ponds  by  overcrowding  than, 
from  all  other  causes  put  together.  It  must  be  borne 
in  mind  that  overcrowding  has  reference  to  the  flow  of 
water,  and  not  to  the  size  of  the  pond.  A  tank  ten  feet 
by  twenty  may  be  overcrowded,  or  rather  overstocked 
with  fifty  pounds  of  fish,  and  again,  it  may  comfortably 
support  two  hundred  pounds  or  more.  Cold  water  and 
plenty  of  it,  is  the  motto  of  the  brook-trout.  (i  19) 

LONGEVITY  OF  FISHES. 

Dr.  BuCHNER,  of  Giessen,  presents  to  the  Dorpat  Natu- 
ral History  Society  his  contribution  to  the  facts  bearing 
upon  the  longevity  of  fishes,  in  which  he  remarks  that  a 
large  eel  is  now  living  in  a  stone  trough  about  ten  feet 
long,  with  a  board  top,  through  which  is  continually  run- 
ning a  stream  of  colci  water.  The  eel  has  been  kept  in 
that  trough  for  twenty-six  years,  and  now  measures  near- 
ly five  feet  in  length,  the  weight  about  a  year  and  a  half 
ago  being  four  and  a  half  kilogrammes.  The  length  of  the 
fish  when  placed  in  the  trough  is  not  known,  but  its  weight 
was  one  and  a  quarter  kilogrammes.  It  was  estimated  to  be 
about  eight  years  of  age  at  that  time,  and  consequently 
would  now  be  thirty- four.  The  food  of  this  animal  con- 
sists of  small  trcut,  of  chopped  liver,  and  of  coagulated 
blood. 
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legislature.  But  this  is  not  long  enough  to  secure  the  ob- 
ject. It  should  be  in  all  cases  five  years.  The  fish  do  not 
bite  freely  until  after  the  spawning  is  over  in  May  and 
June,  and  they  do  not  usually  reach  their  new  home  until 
July  or  later,  so  that  there  is  no  fry  from  them  until  the 
second  year.  The  fish  generally  selected  for  transfer  are 
from  one  to  three  years  old,  measuring  from  three  to 
twelve  inches  in  length.  Fish  of  this  size  are  not  only 
more  numerous,  but  they  bear  transportation  better,  and 
are  more  readily  acclimated,  than  when  larger.  They  are 
moved  with  a  good  deal  of  difiiculty  in  hot  weather,  espe- 
cially when  the  journey  requires  more  than  twelve  or  fif- 
teen hours.  With  the  most  skillful  management,  there 
will  be  a  considerable  loss.  In  the  fall  months  there  is 
much  less  loss. 

The  bass  wants  clear,  lively  water  with  rocky  or  gravel- 
ly bottom,  and  the  more  of  it  the  better.  It  wants  room 
for  itself  and  for  the  poorer  kinds  of  fish  upon  which  it 
feeds  voraciously.  It  does  well  in  the  mill-ponds  upon 
manufacturing  streams,  and  if  the  head  waters  and  reser- 
voirs are  stocKed,  they  will  in  a  few  years  be  found  in  all 
the  waters  below.  They  flourish  also  in  natural  ponds  of 
twenty  acres  or  more.  Some  decline  to  stock  these  ponds 
or  lakes  because  they  are  generally  free  to  the  public. 
But  this  is  short-sighted  policv.  A  large  pond  or  lake 
stocked  at  a  cost  of  one  or  two  hundred  dollars,  and  pro- 
tected by  law  for  five  years,  will  furnish  better  sport  to 
the  gentlemen  or  company  who  undertake  the  enterprise 
than  they  could  find  in  any  small  pond  of  their  own.  In 
suitable  water  black-bass  multiply  very  fast,  and  after 
they  once  gain  possession,  their  numbers  can  never  be 
very  seriously  reduced  by  hook  fishing.  The  annual 
spawning  will  more  than  keep  up  the  supply.  There  are 
thousands  of  ponds  and  lakes  in  the  Northern  and  Middle 
States  of  from  one  hundred  to  a  thousand  acres,  producing 
only  the  poorer  kinds  of  fish,  that  might  easily  be  stocked 
witn  bass,  and  add  largely  to  the  food  supply  of  the  peo- 
ple. (70 

THE  BASKING  SHARK. 

Professor  Macalister  gave  an  account,  before  the 
British  Association,  of  a  large  basking-shark  (Selache  ma- 
xima) lately  examined  by  him,  and  he  referred  to  the  re- 
cently-established fact  of  its  entire  absence  of  ferocity, 
and  to  its  feeding  on  small  crustaceans,  which  are  caught 
by  taking  them  into  the  mouth  and  forcing  the  water 
through  whalebone-like  strainers,  between  the  gill  arches, 
composed  of  true  dentine,  and  which  prevent  the  food 
from  escaping  between  the  gill  slits. 
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CALIFORNIA  OYSTER-CULTURE. 

At  a  recent  meeting  of  the  California  Academy  of 
Sciences,  a  member  submitted  for  inspection  shells  of 
oysteis  transplanted  from  the  Atlantic  coast.  These  were 
covered  with  the  spat  of  young  oysters.  It  was  a  ques- 
tion whether  the  spat  was  that  of  the  native  California 
cyster,  or  the  product  of  the  transplanted  bivalve,  and 
oystermen  whom  he  had  consulted  were  unable  to  deter- 
niine  the  point.  Mr.  Throckmorton,  State  Commissioner 
of  Fisheries,  stated  that  he  had  investigated  the  matter, 
and  found  that  the  spat  was  the  product  of  the  California 
oyster.  It  was  founa  on  the  shells  of  Eastern  oysters  only 
Where  they  had  been  transplanted  in  the  vicinity  of  native 
beds.  As  yet  the  Eastern  oysters  had  developed  no  ten- 
dency to  increase  in  Pacific  waters.  They  were  short- 
lived there,  becoming  very  fat,  and  dying  within  a  year 
after  being  placed  in  the  Bay  of  San  Francisco.  The  ex- 
periment of  transplanting  Eastern  oysters  must  therefore 
be  deemed  a  failure. 

THE  STRUGGLE  FOR  EXISTENCE. 

Mr.  Buckland  recently  fought  a  pitched  battle  in  the 
Round  Pond,  Kensington  Gardens,  with  the  innumerable 
hosts  of  a  crustacean  parasite  that  was  destroying  the 
fishes.  Having  learned  that  there  was  something  wrong 
at  the  pond,  Mr.  Buckland  went  there  to  make  a  recon- 
noissance,  and  found,  at  one  point,  some  little  distance 
from  the  bank,  a  dense  "cloud  of  fish."  Having  waded 
into  the  midst  of  them,  he  discovered  that  the  supply- 
pipe,  through  which  fresh  water  was  admitted  to  the  pond, 
was  nearly  choked  up.  The  fish  wanted  fresh  water,  evi- 
dently. He  took  up  with  a  landing  net  one  or  two  of 
those  that  were  most  sickly,  and  found  them  literally  cov- 
ered with  parasites.  Various  means  were  tried  for  remov- 
ing the  parasites,  the  most  expeditious  way  being  the  use 
of  a  stifi  brush,  with  sand.  Having  thus  taken  out  of  the 
pond,  cleaned,  and  returned  again  to  the  water  many  hun- 
dred fish,  it  was  discovered  that  the  labor  was  in  vain,  for 
the  parasites  were  so  numerous  that  soon  the  fishes  were 
infested  again.  The  crustaceans  plainly  were  holding 
their  own.  Mr.  Buckland  now  cleared  away  the  mud  in 
front  of  the  pipe,  so  that  the  fish  might  have  a  chance  of 
rubbing  off  their  tormentors  against  the  bottom.  He 
next  conceived  the  idea  of  spreading  a  quantity  of  gravel 
about  the  pipe.  With  the  aid  of  this  and  an  abundant 
supply  of  fresh  water  at  a  low  temperature,  the  fish  were 
enabled  to  rid  themselves  of  their  parasites  easily,  and  in 
the  cooler  water  the  latter  did  not  find  the  conditions  of 
life  so  favorable. 
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FOOD  OF  SHAD. 
As  a  general  rule,  the  stomachs  of  shad  when  taken  in 
nets  during  their  spring  migration  very  rarely  contain 
food  of  any  kind,  and  it  is  therefore  somewhat  difficult  to 
determine  of  what  their  sustenance  consists.  However, 
Mr.  Elwood  R.  Norny,  of  Philadelphia,  while  attending  his 
shad  and  bass  fisheiy,  at  the  head  of  Delaware  Bay,  near 
Fort  Penn,  noticed  that  one  of  the  shad  was  unusually  dis- 
tended, and  on  opening  it  found  the  stomach  crammed  to 
repletion  with  a  small  crustacean,  which  from  his  descrip- 
tion is  probably  a  species  of  Mysts.  Dr.  Leidy  also  re- 
cords an  instance  wnere  a  shad  taken  in  Delaware  Bay 
in  the  fall  had  several  fish  in  its  stomach. 

ARTIFICIAL  BREEDING  OF  TERRAPIN. 

An  establishment  has  lately  been  started  near  New- York 
city  for  this  purpose,  and  appears  to  be  very  successful. 
The  animals  are  caught  at  various  points  along  our  south- 
ern sea-coast,  and  placed  in  a  huge  pen  built  on  the  beach 
near  Long  Branch,  N.  J.  About  two-thirds  of  the  inclosure 
is  under  water,  and  the  bottom  is  sloping,  so  as  to  have 
a  depth  of  some  eight  feet  in  the  deepest  part.  As  many 
as  ten  thousand  terrapin  are  placed  in  this  receptacle  at  a 
time.  Large  numbers  of  eggs  are  laid  on  the  unsubmerg- 
ed  sand,  but  one  terrapin  would  quickly  destroy  and  de- 
vour the  eggs  of  another,  while  the  young  ones  were  sure 
to  be  killed  as  soon  as  they  appeared.  In  order  to  supply 
an  artificial  breeding-place  where  the  eggs  could  remain 
undisturbed,  another  pen  has  recently  been  constructed. 
Every  day  the  surface  of  the  pen  is  raked,  and  the  eggs,  care- 
fully removed,  transplanted  in  the  new  inclosure  in  regular 
rows,  at  a  depth  about  equal  the  length  of  a  good-sized 
terrapin's  body.  As  many  as  5,000  eggs  were  thus  placed 
at  one  time  during  the  past  summer,  and  left  to  hatch  by 
the  warmth  of  the  sun.  In  due  time  the  young  terrapin 
began  to  appear ;  and  all  seemed  to  be  healthy  and  doing 
well. 

WHITEFISH    BREEDING. 

The  experiments  of  Mr.  Nelson  W.  Clark,  of  Clarkston, 
Mich.,  have  resulted  in  proving  that  this  inhabitant  of  the 
deeper  lakes  and  rivers  can  be  successfully  propagated 
artificially.  He  has  become  convinced  that  spring  water 
will  not  do  for  whitefish.  He  fixed  a  pond  in  which  to 
place  eggs,  and  which  could  be  allowed  to  freeze  over  and 
remain  so  all  winter,  thus  keeping  the  water  so  cool  that 
incubation  would  be  gradual.  He  succeeded  thus  in  hatch- 
ing the  greater  number  of  the  eggs,  but  the  young  fish 
died  when  fed  with  any  food  (artificial)  that  he  could 
procure.  The  next  year,  about  April  i,  four  and  a  half 
months  after  taking  the  eggs,  the  young  fry  were  put 
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into  the  Detroit  river  and  into  three  small  lakes  in  Oak- 
land county. 

Mr.  Clark  is  certain  that  he  can  succeed  every  time  if  he 
can  keep  the  water,  in  which  are  the  eg^s,  covered  with 
ice  until  April  i  ;  and  he  is  equally  certain  that  the  ^s 
of  the  salmon,  salmon-trout  and  brook-trout  should  be 
hatched  in  running  spring-water.  Their  eggs  hatch  about 
February  i,  and  the  young  have  an  umbilical  sac  attached 
to  them,  from  which  they  derive  all  their  sustenance  for 
about  fifty  days.  Until  this  sac  is  absorbed  they  require 
no  artificial  food,  and  after  feeding  them  a  few  days  they 
can  be  turned  out  in  a  pond  to  take  care  of  themselves. 
But  the  whitefish  when  first  hatched  have  no  yolk  sac  left, 
and  for  some  reason  or  other  artificial  food  kills  them 
every  time.  They  must  therefore  be  retarded  from  hatch- 
ing until  Spring,  so  that  they  can  immediately  be  turned 
out. 

None  of  the  fish  put  into  the  lakes  in  Oakland  county  in 
1872,  had  been  seen  until  November  17,  1873.  when  tney 
were  found  in  apparently  countless  numbers  in  one  of 
these  lakes.  A  single  boat-load  of  fishermen  took  25oin 
an  hour  with  spears— 400  or  500  being  taken  a  few  days 
afterward  in  the  same  place.  These  were  all  whitefish  of 
fair  size  for  the  table. 

Mr.  Clark  is  much  to  be  commended  for  his  persever- 
ance in  his  attempts  to  restock  our  fresh  water  lakes  with 
a  fish  which  is  so  staple  an  article  of  commerce.  The 
whitefish  {Coregonus  albtis)  is  one  of  the  salmon  family, 
and  is  the  principal  fish  caught  for  export  in  the  waters 
of  Lake  Erie,  Detroit  River,  and  the  straits  at  the  lower 
ends  of  Lakes  Michigan  and  Superior.  Owing  to  the  con- 
stant demand  for  this  fish,  it  has  been  so  relentlessly 
hunted  that  the  average  yearly  catch  has  fallen  off  nearly 
one-half.  It  is  to  be  hoped  that  Mr.  Clark's  success  may 
induce  the  general  artificial  propagation  of  one  of  our 
great  sources  of  animal  food. 

CURIOUS  EGG  NEST. 
It  is  an  interesting  fact  in  the  economy  of  certain  fish- 
es, especially  of  those  belonging  to  the  family  of  the  Si- 
luridx,  that  the  mouth  constitutes  the  nest  for  hatching 
the  eggs,  these  to  the  very  Ifmited  number  of  from  five  to 
twenty  being  kept  in  this  cavity,  usually  that  of  the  male, 
until  they  are  hatched.  They  are  probably  caught  up  after 
exclusion  and  fertilization,  and  retained.  Some  of  these 
eggs  arc  half  an  mch  in  diameter.  The  fact  of  this  pecu- 
liarity in  the  case  of  the  genus  Arzusvind  some  of  its  allies 
in  America  has  long  been  known  ;  and  Dr.  Day  announces 
the  same  condition  in  certain  Indian  species  of  AriusvLiid 
Osteogeom'sus. 
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THE  NERFLING. 

Among  the  species  of  fishes  more  recently  suggested  as 
Suitable  for  introduction  into  fish  ponds,  is  one  known  as 
the  *'  aland  "  or  "  nerfling."  Its  usual  size  is  about  twelve 
inches,  but  it  sometimes  attains  the  length  of  eighteen  or 
twenty,  with  a  weight  of  six  pounds.  The  typical  species 
is  colored  very  much  like  the  ordinary  chubs  and  minnows 
of  American  waters.  A  reddish  variety,  with  colors  as 
brilliant  as  those  of  the  gold-fish,  has  been  cultivated  for 
a  long  time  in  Bavaria,  where  it  is  known  as  "orfee,"  and 
was  called  by  Linnaeus  Cyprinus  or/us. 

The  species  is  now  in  great  request  as  an  ornamental 
fish  for  ponds,  in  consequence  of  its  habit  of  swimming 
in  schools  on  the  surface  of  the  water,  and  thus  being 
almost  always  in  sight.  It  has  been  lately  been  introduced 
into  England  by  Lord  Arthur  Russell,  and  has  been  placed 
in  a  lake  at  Woburn  Abbey,  from  which  it  is  probable  that 
it  will  be  distributed  into  other  portions  of  the  United 
Kingdom. 

A  writer  in  the  London  Field  remarks,  in  reference  to 
this  fish,  that  it  forms  a  parallel  to  the  gold-fish  of  China, 
which  in  its  typical  form  is  by  no  means  golden,  but  oli- 
vaceous and  silvery,  and  that  the  redness  represents  a 
peculiar  form  of  albanism,  which  has  become  permanent. 

NEW  WHALING  GROUNDS. 

The  two  arctic  whalers,  Capt.  David  Gray,  of  the 
"  Eclipse,"  and  Capt.  John  Gray,  in  view  of  the  diminution 
of  whales  in  the  arctic  seas,  have  lately  turned  their  atten- 
tion to  the  Antarctic  Ocean,  and  have  come  to  the  con- 
clusion that  whales  of  a  species  similar  to  the  right- 
whale,  or  Greenland  whale,  exist  in  great  numbers  in  the 
vicinity  of  the  south  pole,  and  that  the  establishment  of  a 
whale  fishery  within  that  area  would  be  attended  with  pro- 
fitable results.  They  accordingly  propose  to  leave  Peter- 
head in  August  for  that  portion  of  the  antarctic  area 
lying  between  the  meridian  of  Greenwich  and  ninety  de- 
grees west,  as  being  the  locality  promising  the  most  valu- 
able results.  This  ground  they  are  to  reach  in  the  end  of 
October,  and  the  fishery  is  to  be  prosecuted  during  the 
four  following  months,  the  vessels  returning  in  May.  The 
distance  does  not  exceed  7,200  miles  from  Great  Britain,  or 
a  two  months'  easy  passage.  Thev  recommend  the  use  of 
two  steamers  of  800  tons  and  120  horse-power. 
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posesgi^Ithough  no  provision  was  made  in  Dr.  Warren's 
Will  for  the  preservation  of  the  relics  or  care  of  the  build- 
ing. 

The  curiosities  collected  by  Dr.  Warren,  which  are  to 
be  seen  in  the  Boston  Museum  of  Natural  History,  are 
comparatively  unimportant.  The  biography  of  the  high- 
wayman, Walton,  bound  in  his  own  skin,  attracts  the 
lovers  of  sensation,  and  the  cast  of  the  French  horned 
lady,  and  the  skeletons  of  certain  rickety  Indians,  seem  to 
be  particularly  appetizing  to  children.  The  anatomical 
specimens,  showing  how  near  a  person  may  come  to  death, 
and  yet  escape,  are,  however,  interesting.  Among  these 
is  the  cranium  of  the  once  famous  Vermonter,  who  lived 
twelve  years  and  a  half  after  the  passage  of  an  iron  bar 
through  his  head,  the  consequence  of  an  accident  in  blast- 
ing rocks.  He  used  to  travel  about  New  England,  exhib- 
iting himself  and  his  bar.  He  died  in  California  about 
the  year  i860.  The  bar  was  three  feet  seven  inches  in 
length,  and  ij  inches  in  diameter,  and  weighed  13J  pounds. 
It  is  placed  near  the  cranium,  in  the  Museum. 

The  Warren  Museum  consists  of  two  fire-proof  rooms, 
one  of  which  contains  gigantic  fossils,  aud  the  other, 
relics  which  the  great  anatomist  wished  to  preserve  with 
more  than  ordinary  care.  Among  these  are  the  skull, 
brain  and  heart  of  Spurzheim,  the  phrenologist  and  anato- 
mist, who  died  in  Boston  in  1832,  and  whose  monument 
graces  one  of  of  the  principal  avenues  of  Mount  Auburn. 

Spurzheim  was  a  martyr  to  science,  and  those  who  were 
familiar  with  his  self-forgetful  life,  and  the  vicissitudes  of 
his  career,  could  hardly  view  these  relics  with  unmoisten- 
ed  eyes.  The  heart  is  preserved  in  a  glass  jar  of  alcohol, 
and  the  brain  in  a  glass  box  filled  with  liquid.  The  Prus- 
sian philosopher  died  only  two  months  after  his  arrival  in 
Boston,  during  the  delivery  of  his  first  course  of  lectures. 
He  gave  his  body  to  science,  to  which,  from  boyhood,  he 
had  devoted  all  the  energies  of  his  soul. 

The  most  remarkable  object  in  the  Warren  Museum  is 
the  laigest  skeleton  of  the  Mastodon  giganteus  ever  dis- 
covered on  the  continent.  By  its  side,  in  way  of  contrast, 
is  the  frame  of  the  elephant  Pizarro,  the  largest  ever 
brought  to  this  country.  The  skeleton  of  the  Mastodon 
giganteus  will  not  fail  to  cause  the  visitor  to  start  back  in 
awe,  and  he  will  be  hardly  able  to  suppiess  that  adjective 
of  fools,  "  Impossible  !'*  It  is  twelve  feet  high  and  thirty- 
four  feet  in  length,  from  the  tips  of  the  tusks  to  the  ex- 
tremity of  its  tail.  Its  trunk  is  seventeen  feet  in  length. 
The  animal  must  have  weighed  more  than  20,000  pounds ! 
It  was  found  in  1845,  near  Newburg,  N.  Y.  (JT) 
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ANIMAL  LIFE  IN  CAVES. 

Prof.  A.  S.  Packard,  Jr.,  was  recently  engaged  with  Mr. 
T.  G.  Sanborn  in  exploring  the  caves  of  Kentucky,  under 
the  auspices  of  the  Geological  Survey  of  that  State,  Pro- 
fessor Shaler  accompanying  Professor  Packard.  They 
first  examined  the  Mammoth  Cave,  and  doubled  the  num- 
ber of  animals  known  to  exist  therein,  and  in  others  ad- 
joining. An  exploration,  with  Professor  Shaler,  of  the 
Carter  Caves,  in  Grayson  County,  Ky.,  also  revealed  a  rich 
fauna,  composed  of  20  species.  Professor  Packard  also 
examined  Wyandotte  Cave  alone,  and  found  a  wingless 
Procus  and  two  species  of  Thysanura  new  to  the  cave. 
Several  caves  within  sixteen  miles  c  f  New-Albany,  Ind., 
at  Bradford;  were  examined.  Finally,  a  careful  examina- 
tion of  Weyer's  Cave,  in  Virginia,  and  the  adjoining  Cave 
of  the  Fountains,  revealed  a  fauna  containing  some  20  spe- 
cies, no  life  having  been  previously  reported  from  those 
caves. 

Of  plant-life,  three  forms  of  low  fungoid  plants  occurred 
in  Mammoth  and  other  caves  on  old  pieces  of  stick,  but 
not  in  sufficient  abundance  to  form  a  basis  for  the  animal 
life  of  the  caves,  which  was  nearly  all  carnivorous,  or,  as 
in  the  case  of  the  poduras  and  snails,  probably  thrived  on 
the  decaying  fragments  of  wood  artificially  introduced  into 
the  caves.     What  constitutes  the  food  01  the  most  abun- 
dant insect   of  all    the  caverns,  a  wingless  grasshopper, 
Professor  Packard  has  not  yet  determined.     The  approxi- 
mate basis  of  life  in  the  caves  is,  without  much  doubt,  the 
living  and  decaying  animals  found  in  them.     Of  Protozoa 
six  forms  were  found  in  water  taken  from  Willie's  Spring, 
about   half   a  mile  from  the  mouth  of  Mammoth  Cave. 
The  lowest  of  those  observed  was  a  Vibrio,  an  amoeba-like 
form,  being  a  pear-shaped  body  with  a  number  of  vacu- 
oles.   Two  species  of  Helix  were  found  living  and  two  re- 
presented by  dead  shells,  and  a  Pupa,  living,  was  frequent. 
But  these  niullusks  may  have  been  introduced  by  man,  by 
streams,  or  by  other  agencies.     The  lowest  worm  observ- 
ed was  a  perfectly  white  Planarian,  of  the  usual  form  of 
the  genus.     No  eye  specks  were  visible.     It  was  about  \ 
inch  long,  very  active,  creeping  under  stones  in  a  flowing 
brook  in  Mammoth  and  Diamond  Caves.     The  common 
earth-worm  occurs  in  all  the  caves,  sometimes  as  large  as 
usual,   but  in  the  remoter  portions  of  Mammoth   Cave 
much  dwarfed,  not  over  \  inch   long.      Blind   craw-fish 
were  found,  but  another  crustacean,  alleged  to  be  found 
blind  in  an  English  coal  mine,  had  well-marked  eyes  in  the 
individuals  taken  in  the  Mammoth  Cave.     A  rare  scolo- 
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pendrella,  found  only  once  before  (at  Salem,  Mass.),  was 
discovered  at  the  mouth  of  a  small  cave  near  the  Mam- 
moth. Several  varieties  of  spiders  were  observed,  and 
several  other  insects  discovered  and  identified. 

While  25  to  30  species  were  known  to  inhabit  our  caves, 
chiefly  through  the  labors  of  Tellkampf,  Cope,  Cooke,  Dr. 
Sloan,  and  others,  we  are  now  able  to  add  50  species  to  the 
number,  which  will  probably  be  carried  up  to  100.  (144) 

CAVE-LIFE. 

A  PAPER  was  read,  at  the  Hartford  meeting  of  the  Ameri- 
can Association,  bv  Professor  Packard  upon  the  cave 
fauna  of  the  United  States,  which  embraced  the  results  of 
an  examination  upon  which  he  has  been  recently  engaged. 
These  exhibit  a  uniformity  in  the  distribution  of  cave-life 
throughout  the  entire  region  of  the  West  much  greater 
than  might  have  been  expected. 

Of  plant-life,  three  forms  of  low  fungoid  growths  occur- 
red in  the  Mammoth  and  other  caves,  on  old  pieces  of 
stick,  but  not  in  sufficient  abundance  to  form  a  oasis  for 
the  animal  life  of  the  caves,  which  was  nearly  all  carnivo- 
rous, except  in  the  case  of  the  poduras  and  snails,  which 
probably  thrived  on  the  decaying  fragments  of  wood  arti- 
ficially mtroduced  into  the  caves. 

Professor  Packard  was  not  able  to  determine  what  consti- 
tuted the  food  of  the  most  abundant  insect  of  the  caves — 
the  wingless  grasshopper.  Of  Protozoa  six  forms  were 
found  in  water  taken  from  Willie's  Spring,  about  half  a 
mile  from  the  mouth  of  Mammoth  Cave.  Two  species 
of  Helix  and  one  of  Pupa  were  seen,  although  both  may  have 
been  introduced  by  man.  A  Planarian  worm  was  met  with 
about  a  quarter  of  an  inch  long.  The  common  earth- 
worm occurs  in  all  the  caves.  Blind  craw-fish,  spiders, 
beetles,  etc.,  and  fishes  were  among  the  animals  observed. 
These  researches  of  Dr.  Packard,  in  addition  to  those 
previously  detected,  bring  the  number  of  cave  species  up 
to  about  one  hundred. 

PoLARiscoPE  Objects. — Rev.  William  Law  states  that 
the  following  are  two  of  the  finest  subjects  for  the  polari- 
scope  which  animal  tissues  can  supply :  Thin  slices  of  the 
upper  part  of  a  pig's  claw,  cut  transversely,  and  of  the 
paw  of  the  polar  bear.  Both  are  indescribably  beautiful. 
They  are,  when  cut,  dropped  into  strong  spirits  of  turpen- 
tine and  mounted  in  Canada  balsam.  The  bristles  of  the 
hedgehog  also  form  very  beautiful  objects  for  the  polari- 
scope. 
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to  be  the  living  caterpillars  closely  huddled  toge- 

butterfly  is  of  a  grayish  color,  with  a  few  dark 
on  the  anterior  wings.  In  August  and  September 
male  deposits  a  set  of  eggs  on  the  bark,  and  in  May 
terpillars  appear.  The  latter  work  together  to  make 
mon  nest  formed  of  layers  of  web,  more  or  less  reg- 

disposed.  In  this  they  remain  quiet  in  daytime, 
3ver  leave  except  in  the  peculiar  manner  represented 

illustration.  Two  or  three  will  precede  m  Indian 
len  a  few  couples,  and  finally,  the  entire  colony  in  a 
f,  the  procession  having  a  triangular  shape,  the 
'  at  the  apex. 

danger  from  these  insects  is  not,  however,  confined 

trees,  since  they  are  disagreeable  neighbors  to  ani- 
►f  all  kinds.  From  all  portions  of  the  body  they  throw 
:ind  of  hair  which  is  readily  wafted  upon  the  skin, 
^hich  it  works,  producing  inflammation,  or  when  in- 

into  the  lungs  causes  serious  disorders  of  those 
s. 

ras  a  wise  provision  of  nature  that  troublesome  crea- 
rarely  exist  unaccompanied  by  powerful  enemies, 
a  this  instance  there  is  no  exception  to  the  rule. 
lahsame,  a  beautiful  coleoptera,  of  a  dark  blue,  al- 
violet  hue,  with  greenish  gold  elytra,  is  a  steady  foe 
!  caterpillar,  and  not  only  attacks  its  processions,  but 

its  larvae  into  the  nests,  to  work  furtner  destruction, 
ra  thus  engaged  is  shown  in  the  illustration.  When 
habitants  of  the  nest  are  destroyed,  the  young  calo- 
drops  to  the  ground,  where  it  buries  itself  to  a  short 
.  It  there  changes  into  a  nymph,  and  finally  emer- 
perfect  insect. 

THE  OYSTER  WORM. 

referred  some  time  ago  to  a  parasitic  worm  found 
ofessor  McCrady  in  the  genital  glands  of  the  oyster 
ith  Carolina.  It  seems  that  a  similar  species  has  for 
y  years  been  known  to  exist  in  Europe  in  the  geni- 
inds  of  the  oyster  and  cardium.  Its  sporocysts  and 
^-cariaAike  young  were  then  known,  but  recently  M. 
has  found  that  these  young  are  encysted  in  the  Be- 
mlgaris,  a  fish  found  on  the  French  coast.  Now 
inally  becomes  of  the  encysted  Bucephalus  haimean- 
riard  does  not  know,  but  supposes  that  it  passes  into 
er  fish  of  the  genus  Gasterostomuntt  the  Belone  serv- 
food  for  this  latter  large  fish. 
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teeth,  found  in  the  Cape  diamond  diggings — are  illustra- 
tions in  point,  and  still  another  is  found  in  the  queer  fish 
represented  in  our  engraving.  It  is  called  the  ceratodus 
F'orstert,  and  is  allied  to  the  fishes  through  the  lepidosiren^ 
a  singular  animal  found  in  the  streams  and  ditches  near 
Bahia,  Brazil.  The  lepidosiren  is  popularly  termed  the 
caracurus,  and  is  known  by  its  oda-shaped,  elongated 
body,  covered  with  scales,  appearing  to  terminate  in  a 
fish  s  tail,  while  its  means  of  locomotion  consist  in  four 
fins  located  underneath.  French  naturalists  have  placed 
this  animal  in  a  distinct  class  of  amphibious  reptiles. 
Owen,  on  the  other  hand,  pronounces  it  a  fish,  and  the 
connecting  link  between  fishes  and  reptiles. 

The  discovery  of  the  ceratodus,  however,  adduces  an 
even  closer  connection  between  the  two  families.    The  ge- 
nus was  established  by  Agassiz,  who  found  the  fossil  teeth 
and  jaw  bones  of  the  animal  in  the  Jurassic  and  triassic 
^|i>rmations  of  many  parts  of  Europe.     It  was  supposed 
^Mliat,  save  in  these  ancient  remains,  the  creature  did  not 
Sexist,  until  a  few  years  since,  when  living  specimens  were 
found  in  the  rivers  of  Northern  Australia,  exactly  corre- 
sponding to  the  fragmentary  relics. 

In  the  annexed  engraving  is  represented  the  appearance 
of  the  living  fish  and  also  of  the  skeleton.     Its  length  is 
about  38  inches,  and  its  diameter  7  inches.     Its  habits  are 
as  peculiar  as  it^  form.     Although  living  in  the  rivers,  it 
rarely  ascends  above  the  brackish  water,  and  finds  its  sus- 
tenance  in   the  vegetation   which,   growing    in    shallow 
places,  is  left  uncovered  by  the  ebb  of  the  tide.     At  night 
the  fish  leaves  the  water,  crawling  in  among  the  plants 
and  feeding.    The  quantity  of  nourishment  it  needs  is 
enormous,  and  it  is  said  that  the  amount  of  half-digested 
myrtaceous  and  graminaceous  foliage  found  in  its  intes- 
tines is  out  of  all  proportion  to  the  apparent  requirements 
of  the  animal.     In  order  to  pursue  its  habits,  it  is  evident 
that  air-breathing  apparatus  must  be  present  in  the  orga- 
nization, and  such  is  the  case.     Its  gills  are  a  sort  of  por- 
ous lung,  of  very  complicated  construction,  having  ramifi- 
cations which  expand  into  cavities  filled  with  a  coagulum, 
the  function  of  which  has  not  been  definitely  determined. 

The  Frog  Barometer. — In  some  countries  frogs  are 
used  as  barometers :  the  species  employed  for  this  pur- 
pose is  the  green  tree-frog.  They  are  placed  in  tall  glass 
bottles  with  little  wooden  ladders,  to  the  top  of  which  thev 
always  climb  in  fine  weather,  and  descend  at  the  approach 
of  bad  weather.  This  is  a  cheap  and  highly  interesting 
weather  glass  where  the  green  tree-frog  is  to  be  procured 
in  its  natural  state.  (16) 
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and  vegetable  life.  The  Lucernia  quadricarms  is  a  singu- 
lar polypus,  a  creature  somewhat  higher  in  the  scale  tEan 
the  anemone.  It  appears  like  a  kind  of  sea- vegetable, but 
it  is  really  an  animal,  though  a  mere  gelatinous  mass.  It 
has  a  single  sucker,  by  which  it  is  enabled  to  attach  itself 
to  the  rocks. 

FISK  FROM  SUBTERRANEAN  WATERS. 

In  boring  Artesian  wells  in  the  Desert  of  Sahara,  very 
small  fishes,  resembling  the  white  bait,  not  unfrequently 
occur,  which  inhabit  the  waters  of  the  subterranean  bed 
of  the  desert.    They  are  identical  with  a  species  from  the 
waters  of  Biskra.     The  male  differs  from  the  female  in  be- 
ing transversely  barred,  so  that  some   authors  have  re- 
garded it  as  a  distinct  species.     The  eyes  are  well  formed, 
although  these  fishes  live  a  part  of  the  time  in  obscurity. 
It  seems  that  as  far  back  as  1849  the  governor  of  the  oases 
of  Thebes  and  Gaibe,  in  Egypt,  stated  that  an  Artesian 
well,  about  105  feet  deep,  whicn  he  had  cleaned  out,  fur- 
nished for  his  table  fishes  which  probably  came  from  the 
Nile,  as  the  sand  which  he  had  brought  up  from  this  Ar- 
tesian well  was  identical  with  that  of  this   river.     In  Ihe 
Sahara,  as  in  Egypt,  these  fishes  were  carried  away  by  the 
waters,  which  filtered  into  the  soil  down  to  the  subterra- 
nean sheet  into  which  the  Artesian  wells  open.     Gervais 
claims  to  have  established  the  fact  that  these  subterra- 
nean fishes  are  essentially  fluviatile,  and  that  some  like 
thorn  are  found  in  the  rivers  of  Senegal  and  Mozambique, 
of  Syria  and  Egypt,  of  the   Iberian  peninsula,  and  even 
America.     Their  fossil  representatives  are   not  found  in 
deposits  of  marine  origin,  and  all  that  we  know  occur  in 
lacustrine  formation's.     The  existence  of  these  fishes  can 
not,  then,  serve  as  an  argument  for  the  former  presence 
of  the  waters  of  the  Mediterranean  on  the  soil  of  the  north 
of  Africa. 

ANATOMY  OF  THE  PORPOISE. 

Mr.  Frank  Buckland,  having  dissected  a  porpoise, 
gives  some  interesting  information  on  the  structure  of  that 
animal.  In  the  matter  of  bowels  it  is  well  provided  for, 
the  specimen  examined  having  62  feet  2  inches  of  intes- 
tine. The  stomach  was  so  complicated  that  it  could  not 
be  made  out  by  ordinary  dissection.  To  get  round  the 
difficulty,  Mr.  Bnckland  hung  it  up  by  the  oesophagus,  and 
filled  it  with  plaster-of-Paris,  of  which  nearly  a  pailful  was 
required  before  the  organ  was  fully  distended.  It  was 
then  found  that  the  porpoise  had  two  stomachs — one  in 
which  the  prey  is  kept,  and  the  other  in  which  it  is  digest- 
ed.   A  careful  section  of  the  head  showed  the  blow-hole 
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to  be  a  most  complicated  mechanism.  The  porpoise,  be- 
ing a  pure  mammal,  has  a  four-cavitied  heart  and  a  pair 
of  lungs.  Now,  Nature  has  ordained  that  he  shall  live  in 
the  sea ;  the  problem  is,  how  to  keep  water  out  of  the 
lungs.     In  the  first  place,  his  nose  is  guarded  by  a  valve 

E laced  on  top  of  his  head,  and  when  the  porpoise  breathes 
e  comes  to  the  surface,  and  takes  a  deep  inspiration. 
Not  a  drop  of  water  ever  gets  in.  But  how  does  ne  work 
his  valve,  and  keep  the  water  out  of  his  lungs  when  he  is 
asleep  ?  The  answer  to  this  question  can  not  be  given 
yet.  Mr.  Buckland  intends  to  study  the  subject  when 
next  he  has  a  live  porpoise  at  the  Brighton  Aquarium. 

GIGANTIC  MOLLUSK. 

At  a  recent  meeting  of  the  California  Academy  of  Sci- 
ences, a  gigantic  species  of  mollusk,  belonging  to  the  fa- 
mily PhoiadidcB,  named  Lirphosa  crispata^  was  presented  by 
Dr.  H.  Behr.  This  singularly  large  specimen  weighs  about 
seven  pounds,  and  its  length  is  over  nineteen  inches,  the 
shell  itself  measuring  nearly  ten  inches.  These  animals 
burrow  in  mud  or  soft  sand,  protruding  their  long  S3'^phons 
above  the  surface  of  the  water,  expanding  and  contracting 
them  at  will.  They  form  a  favorite  article  of  food  of  the 
seals  and  walruses,  as  well  as  of  many  kinds  of  birds. 
The  present  specimen  was  obtained  in  British  Columbia. 

Alligators  Swallowing  their  Young. — Colonel  Ca- 
leb G.  Forshey,  of  the  New  Orleans  Academy  of  Science, 
apropos  of  the  question  whether  snakes  swallow  their  young, 
states  that  this  habit  is  certainly  found  among  alligators. 
"That  alligators  swallow  their  young,"  says  Prof.  For- 
shey, "  I  have  had  ocular  demonstration  in  a  single  case ; 
and  have  the  universal  tradition  of  negroes  and  whites  in 
this  region  of  Louisiana,  Mississippi,  and  Texas,  that  such 
is  their  habit.  In  the  winter  of  1843-44,  I  was  engaged 
making  a  survey  on  the  banks  of  the  Homochitto  Lake. 
The  day  was  warm  and  sunny,  and,  as  I  halted  near  the 
margin  of  a  pond  partly  dried  up,  to  pick  up  some  shells, 
I  started  a  litter  of  young  alligators,  that  scampered  off, 
yelping  like  puppies,  and  retreating  some  twenty  yards  to 
the  bank  of  Lake  Homochitto.  I  saw  them  reach  their 
refuge  in  the  mouth  of  a  five-foot  alligator.  She 
evidently  held  open  her  mouth  to  receive  them,  as,  in  sin- 
gle file,  they  passed  in  beyond  my  observation.  The  dam 
then  turned  slowly  round,  and  slid  down  beneath  the 
water,  passing  into  a  large  opening  in  the  bank,  beneath 
the  root  of  an  ash-tree.  Doubtless  this  refuge  is  tempo- 
rary, and  the  young  are  released  at  their  own  or  the 
mother's  pleasure." 
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AMERICAN  OYSTER-CULTURE. 

The  following  recent  information  on  this  subject  is  by 
Mr.  James  Richardson  : 

Ever  since  the  country  was  first  settled,  Long  Island 
Sound  has  been  noted  for  producing  oysters  of  superior 
size  and  quality.  They  are  of  the  northern  species,  cnarac- 
terized  by  great  breadth  and  thickness,  firm  white  meats, 
and  delicate  flavor,  qualities  which  the  southern  oyster 
can  not  rival  even  when  transplanted  into  the  same  waters. 
Owing  to  the  streams  which  freshen  the  water  along  the 
Connecticut  shore  from  Greenwich  to  Bridgeport,  and  to 
a  less  degree  farther  east,  where  the  influence  of  the  open 
sea  is  more  strongly  felt,  the  oysters  along  this  coast  at- 
tain a  quicker  and  finer  development  than  elsewhere,  the 
culminating  points  being  in  the  swift  channels  among  the 
rocky  islancis  off  Norwalk — the  home  of  the  original 
"  Saddle-rocks,"  the  "  Sounds,"  and  other  standard  varie- 
ties :  all  the  same  oyster,  though  differing  in  size,  shape, 
color,  and  flavor,  with  the  position  and  character  of  their 
bed  and  the  accidents  of  their  development. 

Twenty  years  ago,  in  the  oyster  business  of  this  region, 
artificial  propagation  was  untnown,  and  when  the  native 
grounds  were  exhausted,  the  supply  was  kept  up  byre- 
stocking   them   with  "  seed,"   or   small   oysters   brought 
from- the  Chesapeake  Bay  or  the  Hudson  River.     Among 
the  oystermen  of  Norwalk  at  that  time  were  the    Hoyt 
Brothers,  young  men  who  had   broug"ht  to  the    business 
more  than  the  usual  allowance  of  brains.     Not    satisfied 
with  merely  handling  oysters,  they  sought  to  understand 
them,  studying  them  in  the  water  and  out  of  it  with  a  per- 
severing directness  that  would  have  delighted  the  heart  of 
Agassiz.     Observing  that  native  spat  would  sometimes 
settle  upon  seed  brought  from  abroad,  they  set  to  work 
to  discover  the  conditions  of  such  fixing  of  spawn,  right- 
ly arguing  that,  the  secret  once  penetrated,  they  might 
save  themselves  the  trouble  and  cost  of  going  elsewhere 
for  seed,  besides  securing  a  better  breed  of  oysters. 

Had  they  known  anything  of  European  experiments  in 
oyster-culture,  they  might  have  got  on  faster  at  first: 
they  might  also  have  been  led  astray  and  discouraged,  as 
others  have  been,  by  fruitless  imitations  of  foreign  meth- 
ods. The  climatic  and  other  conditions  here  are  so  un- 
like those  of  France  or  Italy  that  entirely  different  meth- 
ods of  oyster-culture  are  required.  On  the  whole,  there- 
fore, it  was  fortunate  that  the  Hoyts  had  to  begin  at  the 
bottom  and  learn  everything  by  personal  observation  and 
experiment.  It  was  fortunate,  too,  that  with  Yankee 
common  sense  they  pitched  upon  the  master  key  to  the 
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problem  at  first,  and  sought  to  discover  the  natural  condi- 
tions of  oyster  propagation  on  their  own  grounds.  One 
year  the  Sound  s  bed  will  be  literally  covered  with  oys- 
ter spat ;  the  next,  it  may  be,  though  the  oysters  spawn 
as  abundantly,  scarcely  a  young  oyster  will  be  found. 
Again,  there  will  be  a  year  like  1873,  when  there  will  be 
no  spawn.  Their  problem,  it  will  be  seen,  was  no  easy 
one  to  solve. 

After  much  study  of  oysters  and  oyster  grounds,  and 
many  trials  with  different  materials  for  fixing  ihe  spawn, 
our  experimenters  learned  at  last  that  the  securing  of  a 
crop  of  seed  depends  upon  two  essential  conditions :  first, 
that  the  parent  oysters  spawn  ;  second,  that,  at  the  time 
of  spawning,  the  floating  spat  must  have  presented  to 
them  something  clean  to  which  to  attach  themselves ;  it 
may  be  stone,  shell,  glass,  iron,  wood,  leather,  anything, 
in  short,  provided  it  is  perfectly  clean.    The  first  great 
point  in  artificial  oyster  propagation  is  therefore  to  know 
just  when  to  have  the  stools  on  the  ground.    The  time  of 
spawning  varies  with  the  season,  the  position  of  the  bed, 
and  the  depth  of  water  over  it,  so  that  it  requires  close 
watching,  with  frequent  dissections,  to  determine  the  pre- 
cise moment  when  the  spawn  begins  to  run.     li  the  stool  is 
presented  too  late,  the  spawn  is  lost  and  the  stool  worse 
than  wasted  ;  if  too  soon,  it  is  equally  thrown  away,  since 
it  becomes  covered  with  white   slime  in  a  few  days,  and 
then  the  spat  can  not  strike.     Sometimes  a  heavy  storm 
at  spawnings  time  comes  to  the  aid  of  the  oyster  farmer, 
and  adds   immensely  to   the   productiveness   of   natural 
beds  :  it  churns  up  the  gravel  and  shells  on  the  bottom, 
scours  them  clean,  beats  the   slime   off  the   rocks,   and 
brightens  things  generallv  for  the  reception  of  the  com- 
ing spat.     Last  summer  trie  spawn  was  abundant ;  the  na- 
tural conditions  for  its  lodgment  were  unusually  favora- 
ble ;  and  if  the  starfish  and  other  enemies  of  the  oyster 
do  not  destroy  the  crop,  it  will  be  an  unusually  product- 
ive one.     But  we  are  getting  ahead  of  our  history. 

Having  come  to  the  conclusion  that  clean  stools  at 
spawning  time  were  the  one  thing  needed  to  fix  the  na- 
tive spawn,  the  Hoyt  brothers  gathered  up  some  thou- 
sands of  bushels  of  weather-worn  shells  and  scattered  them 
over  their  grounds.  Naturally  they  were  laughed  at  by 
"practical"  oystermen,  who  had  been  in  the  business  for 
years  and  knew  "all  about  it";  while  other  men  threaten- 
ed them  with  all  sorts  of  penalties  for  filling  up  the  chan- 
nels, and  otherwise  interfering  with  the  natural  order  of 
things.  Their  venture,  however,  proved  eminently  suc- 
cessTul ;  the  clean  shells  were  quickly  covered  with  spat, 
and  sixteen  years  ago  they  reaped  their  first  crop  of  arti- 
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w^uld  their  costly  and  clumsy  contrivances  for  fixing  tiie 
spawn.  There  the  securing  of  a  few  hundred  thousand 
spat  is  accounted  a  great  achievement.  Here  it  is  the 
least  of  the  oyster- breeder's  labors  to  obtain  boat-loads  of 
them.  The  trouble  is  to  defend  them  during  the  five 
years  of  their  development. 

Examine  one  of  the  spat-ladened  stools.     It   is  obvious 
that  such  a  crowd  of  oysters  can  not  come  to  any  size  in 
so  small  a  space.     If  left  to  themselves,  few  could  survive 
the  struggle  for  existence,  and  they  would  be  pinched  and 
meagre.    The  oyster-farmer  does  not  per- 
mit such  a  wjste  of  seed.     Yonder  sloop. 
which  has  been  beating  back  and  forth 


across  our  breeding-ground,  is  nearly  li 
en  with  a  worthless-looking  careo — 
reality,  a  wealth  of  seed  that  would  be 


lall  fortune  to  a  foreign  breeder.  The 
Dusiness  of  her  crew  is,  primarily,  to  keep 
watch  against  invasion  by  starfish  and 
other  foes  of  the  young  oysters.  Their 
coarse-meshed  dredges  bring  up  quantities 
of  spat-covered  shells  which  are  kept  for 
distribution  on  other  grounds,  quite  as 
many  spat  as  can  thrive  on  the  ground 
being  attached  to  stools  small  enough  to 
slip  through  the  dredges.  Next  summer 
the  year-old  seed  will  be  similarly  thinned, 
the  clusters  broken  up,  and  the  surplus 
transplanted.  The  same  process  will  be 
repeated  the  year  after ;  the  next  year  the 
entire  crop  will  be  lifted;  it  happening 
that  the  oysters  thrive  exceedingly  well  on 
this  particular  ground  up  to  their  third 
year,  after  which  their  growth  is  too  slow 
tor  profit.  Transplanted  to  more  favora- 
ble ground,  they  increase  in  size  and  thick- 
ness very  rapidly. 

By  thus  choosing  grounds  specially  suit- 
ed to  the  several  stages  of  the  oyster's 
development,  the  breeder  is  able  to  hasten 
the  maturity  of  his  crop,  besides  securing 
PTVf-HFn        ^  higher  average  of  size  and  quality  in  the 
PINCHED.       product.    On  a  firm,  gravelly  bottom,  for 
example,  where  a  free  circulation  of  water  is  maintained 
under  and  around  the  oysters,  a  crop  will  accomplish  as 
much  in  four  years  as  in  five  on  mud,  and  the  quality  will 
be  much  superior. 
It  is  now  on  what  may  be  called  the  fattening-^ round. 
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to  contend  against.  Inanimate  as  well  as  animate  Nature 
bears  hard  upon  him  in  more  ways  than  we  have  space  for 
mentioning.  Nevertheless  endurance,  pluck,  and  energy 
prevail  in  this  as  in  other  forms  of  industry,  especially 
new  ones,  in  which  everything  has  to  be  learned  by  ex- 
perience. Though  greatly  extended  during  late  vears,  the 
business  of  oyster-culture  is  yet  in  its  infancy.  It  can  not 
fail  to  become  more  and  more  important  as  rapid  transit 
broadens  the  area  over  which  live  oysters  may  be  distrib- 
uted, and  more  of  the  inhabitants  of  the  interior  learn  to 
know  the  oyster's  capabilities.  (83) 

THE  PHYSIOLOGY  OF  THE  OYSTER. 

By  persons  engaged  in  the  business,  we  have  been  ask- 
ed, says  the  Rev.  Samuel  Lockwood,  "Are  there  hes  and 
shes  among  the  oysteis?"  The  answer  to  the  naturalist 
would  be,  "There  are  not."  Low  down  in  the  scale  of  life, 
many  animals  on  their  sexual  side  are  singularly  sugges- 
tive of  plants.  Take,  for  example,  that  splendid  grass, 
Zea  mays — Indian  corn.  On  the  top  of  this  graceful  plant 
is  a  large,  brush-like  panicle.  This  contains  the  staminate 
or  male  flowers.  Embedded  in  the  green  cob  of  the  ear 
are  the  pistillate  or  female  flowers.  Their  pistils  make  the 
tassel,  which  is  called  "the  silk."  Upon  these  falls  the 
fertilizing  pollen  of  the  stamens  from  the  raceme  above. 
Without  this  contact  there  would  be  no  kernels  on  the 
cob.  In  some  plants  this  bisexuality  occurs  in  the  same 
flower.  A  notable  instance  is  that  of  the  prolific  straw- 
berry known  as  Wilson's  Albany  Seedling.  A  similar  fact, 
certainly  an  analogous  one,  is  true  of  the  oyster.  It  is 
bisexual.  It  is  not  masculine  alone,  nor  feminine  alone, 
but  both  ;  and  perhaps  might  be  defined  by  that  innova- 
tion in  modern  grammar,  as  of  "  the  common  gender."  It 
is  hermaphroditic. 

If  we  take  an  oyster  in  the  hand,  it  will  be  observed 
that,  of  the  two  valves  or  shells,  one  is  much  deeper  and 
heavier  than  the  other.  This  is  the  bottom  or  lower 
valve,  because,  when  lying  undisturbed  on  the  bed  of  the 
water,  it  is  the  under  side.  The  upper  valve  is  often  a 
mere  thin  plate  of  shell.  The  valve,  then,  represented  by 
the  cut,  is  the  lower  or  deep  valve. 

We  find  a  thin  sheet  of  flesh  lying  on  the  shell.  It  is 
the  left  mantle,  for  there  are  two,  one  to  cover  the  right 
side  also,  so  that  both  together  are  continuous  as  one,  and 
with  it  the  animal  inwraps  itself. 

The  figure  shows  a  porion  of  the  right  or  upper  lobe  of 
the  mantle.  It  is  sometimes  called  the  pallium,  and  really 
is  the  oyster's  cloak,  though  it  is  always  and  only  worn  in 
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lance  it  is  sometimes  called  the  "eve,"  and  by  some  the 
"  heart ;"  terms  which,  thus  applied,  are  without  meaning. 
It  is  the  adductor  muscle,  and  is  the  organ  with  which  the 
oyster  pulls  to  its  doors. 

When  the  animal  desires  to  shut  up  the  valves,  it  con- 
tracts the  great  adductor  muscle.  When  it  needs  to  open 
them,  it  relaxes  that  muscle,  and  the  valves  open  of  them- 
selves. 

The  growth  of  an  oyster  shell  is  always  at  the  edge.  It 
is  effected  by  the  rim  of  the  mantle,  as  a  series  of  delicate 
tips  assorting  the  lime  which  is  held  in  solution  in  the 
sea-water,  and  most  daintily  laying  in  its  proper  place  the 
invisible  cement. 

Let  us  look  closely  at  Fig.  2,  which  represents  the  ner- 
vous system  of  an  oyster.     It  is  necessary,  in  the  study  of 

the   nerves  of  the  in- 
vertebrate animals,  to 
use  the  word  ganglion, 
which  means  a  knot  of 
nerves.     Really,  it  sig- 
nifies a  little  brain,  so 
that    an    insect   or  a 
mollusk  may  have  sev- 
eral brains  in  different 
parts      of     its     body. 
At  b,  then,  we  see  the 
large  brain  of  the  oys- 
ter called  the  posterior 
ganglion.       There  are 
two   curved  branches, 
marked  c  c,  which  con- 
nect this    brain   with 
two  comb-like  objects. 
These   are  the    nerves 
of  the    branchiae  or 
FIG.  2. — THE  NERVOUS  SYSTEM  OF  gills.  This  brain,  then, 
THE  OYSTER.  has    direct    control  of 

the  mechanism  and  functions  of  respiration.  But  it  is 
noticeable  that  it  is  also  connected  with  the  entire  system 
of  the  two  nerve-lines,  ////,  which  suggest  the  spinal  cord 
of  the  vertebrates.  And  this  double  nerv.e-line  crosses 
the  two  ganglia  or  little  brains,  a  a,  which  are  con- 
nected by  the  transverse  nerve-branch,  e ;  thus  the 
mouth,  whose  place  is  shown  by  the  half-moon,  is  en- 
circled by  a  nerve-ring,  and  this  regulates  the  func- 
tions of  ingestion.  It  is  plain  that,  with  a  brain  outfit  of 
such  a  character  and  quantity,  there  must  be  something 
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of  a  corresponding  brain-force.  As  to  what  sort  of  im- 
pressions an  oyster  can  receive,  and  what  kind  of  thinking 
it  can  do,  it  is  aifirmed  that  a  bed  of  oysters  has  been  seen 
to  close  by  a  precautionary  impulse  at  the  approach  of  a 
row-boat,  even  before  the  shadow  of  the  approaching 
boat  had  reached  them.  Now,  this  is  more  than  a  blind 
man's  distinguishing  light  from  darkness.  Is  not  that  an 
exquisite  sensitiveness  which  can  thus  note  the  faintest 
tint  of  shadow — the  extremest  margin  of  an  oncoming  ob- 
scuraton.  (jj) 

THE  LOBSTER. 

In  a  recent  paper  Prof.  W.  W.  Wheildon  referred  to 
the  first  mention  of  lobsters  in  the  accounts  of  the  Ply- 
mouth Colony,  as  early  as  September  i8,  1621,  and  of 
their  mention  in  the  early  histories  of  Wood,  Higginson, 
and  others.  The  fishery  at  the  present  time  has  grown  up 
from  200,000  for  the  Northern  markets  in  1858  to  the 
number  of  many  millions  in  1874,  besides  the  vast  amount 
canned  and  shipped  to  foreign  countries.  He  thinks  that 
there  is  no  regular  spawning  process,  and  that  spawn  can 
be  obtained  in  every  month  in  the  year.  During  the  year 
1874  spawn  was  very  abundant  in  January  and  February, 
in  various  stages  of  development.  It  has  heretofore  been 
contended  that  lobsters  spawned  annually  in  the  summer 
months  ;  but  this  belief  among  the  fishermen  has  been  gra- 
dually given  up.  It  is  pretty  certain  that  on  account  of 
the  consumption  of  young  lobsters  by  numerous  kinds  of 
fish,  only  a  small  percentage  of  the  spawn  reach  a  mar- 
ketable size.  He  said  that  there  was  no  certainty  that  lob- 
sters spawn  annually,  or  that  some  of  them  may  not  spawn 
more  frequently. 

The  young,  it  is  known,  live  upon  very  minute  animals, 
and  the  full-grown  lobsters  feed  on  muscles,  clams,  and 
other  shell-fishT  The  young  have  been  known  to  eat  each 
other,  and  it  is  possible  that  something  of  this  habit  con- 
tinues in  the  adult  lobster.  The  very  young  lobster  seems 
to  be  a  fish  without  a  shell  and  having  fins  and  a  tail  like 
common  fish,  and  swims  altogether  at  or  near  the  sur- 
face of  the  water.  They  grow  very  rapidly,  and  undoubt- 
edly attain  the  form  and  character  of  the  lobster  in  the 
first  season. 

Formerly  the  market  lobsters  averaged  four  pounds  ; 
at  the  present  time  hardly  more  than  two  pounds.  Lob- 
sters are  believed  to  have  been  taken  of  25  and  30  pounds 
weight,  and  there  is  a  legend  of  one  which  weighed  42 
pounds,  so  that  the  size  to  which  they  may  grow  is  alto- 
gether uncertain. 


484  SCIENCE   RECORD. 

One  of  the  most  interesting  peculiarities  of  the  lobster 
is  that  of  shedding  its  shell,  in  common  with  other  cms- 
tacea.    The  statement  is  made,  and  generally  believed,  that 
the  lobster  sheds  its  shell  after  reaching  a  certain  age, 
annually,  and  some  fishermen  go  so  far  as  to  determine  the 
months   of  the   year  when   this  change  of  shell  occurs. 
There  are  insurmountable  objections  to  this  statement; 
but  as  the  soft-shelled  lobsters  have  been  so  generally 
thrown  back  into  the  water,  observation  has  been  some- 
what limited.      Professor   Wheildon  inclines  to  believe 
that  lobsters  which  have  recently  shed  their  shells  are  to 
be  found  not  in  the  spring  or  summer  months  alone,  but 
at  all  seasons  of  the  year.    At  the  time  of  shedding  the 
shell  the  animals  are  much  reduced  in  flesh,  but  less  so 
than  is  generally  supposed.     The  new  shell  of  the  lobster 
is  at  first  a  mere  skin,  which  has  been  formed  under  the 
shell,  and  resembles  very  thin  india-rubber  cloth;  like 
the  shell,  it  becomes  red  when  boiled.     Lobsters,  it  has 
been  said,  sometimes  make  their  escape  by  slipping  out  of 
their  shell,  but  this  is  simply  an  exaggeration.    Theyhavc 
the  power  of  throwing  off  a  claw  in  case  of  necessity,  but 
this  is  never  done  at  the  joint,  but  by  breaking  the  shell 
at  a  particular  point  in  the  small  part  of  the  claw.     Some 
recent  measurements  show  the  growth  of  the  lobster.    In 
one  case  the  lobster  was  one  inch  and  a  half  longer  than 
the  shell  just  left,  and  the  measurement  around  the  body 
was  three-fourths  of  an  inch  longer  than  the  shell.    The 
change  of  the  shell  is  undoubtedly  a  necessity  of  growth 
dependent  upon  that,  and  of  course  can  hardlv  be  consid- 
ered as  an  annual  or  even  periodic  change  witnout  qualifi- 
cation. 

The  process  of  shedding  the  shell  is  generally  known, 
excepting  perhaps  that  relating  to  the  large  claws.  The 
body  opens  in  a  straight  line  in  the  length  of  the  back, 
while  the  tail,  legs,  and  claws  are  drawn  ou4  from  the  shell, 
leaving  it  entije,  or,  as  it  has  been  called,  an  "  articulated 
skeleton,"  which  is  thrown  off  periodically.  "  In  casting 
their  shells,"  says  Rees,  "it  is  hard  to  conceive  how  the 
lobsters  are  able  to  draw  the  flesh  of  their  large  claws  out, 
leaving  the  shell  entire  and  attached  to  their  body,  in 
which  state  they  are  constantly  found.  The  fishermen 
say  that  the  lobsters  pine  before  casting,  till  the  flesh  of 
the  large  claws  is  no  thicker  than  the  quill  of  a  goose, 
which  enables  it  to  draw  its  parts  through  the  joints  and 
narrow  passage  near  the  brink."  This  has  long  been  a 
puzzle  to  fishermen  and  naturalists.  Another  difficulty  in 
the  case  is  the  presence  of  a  caitilage  in  the  flesh  of  the 
large  claw,  which  does  not  shrink,  as  stated. 
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Upon  a  careful  examination  of  this  subject,  with  the  as- 
sistance of  Mr.  S.  M.Johnson,  of  Boston,  Professor  Wheil- 
ion  undertakes  to  explain  this  apparent  difficulty.  It  is 
found  that  in  that  portion  of  the  claw  near  the  body  a  part 
3f  the  shell  decays  and  falls  out,  making  sufficient  room 
for  the  passage  of  the  claw.  The  portion  of  the  shell  in- 
dicated is  that  small  smooth  part  that  lies  fiat  upon  the 
body:  The  lines  indicating  tnis  portion  are  to  be  distinct- 
ly seen  in  all  lobsters  which  are  approaching  the  period 
of  shedding  the  shell,  and  these  become  gradually  more 
distinct  until  the  part  beomes  semi-transparent  and  finally 
decays.  In  lobsters  of  the  size  of  those  brought  to  mar- 
ket the  portion  of  claw  referred  to  may  be  covered  with  the 
thumb.  (144) 

AN  ALCOHOL  AND  VINEGAR  POLYPUS. 

The  Jardin  d'Acclimatation  of  Paris  was  recently  pre- 
sented with  a  medusan  polypus,  which,  on  its  reception, 
was  placed  in  a  tank  of  water  with  similar  organisms.  To 
the  surprise  of  the  curators  of  the  aquaria,  it  was  found 
that  after  the  lapse  of  twenty-four  hours  the  creature  had 
killed  every  other  occupant  of  the  vessel,  and  remained 
^one  in  the  midst  of  a  quite  large  empty  space.  After 
some  speculation  over  the  apparent  mystery,  the  analysis 
of  the  water  was  made,  proving  that  the  liquid  was  water 
no  longer,  but  vinegar.  The  polypus,  it  appeared,  was  one 
of  a  very  rare  species  of  mollusk,  which,  when  placed 
in  pure  water,  has  the  property  of  changing  the  same  into 
a  strongly  characterized  acetic  solution.  The  animal,  it  is 
said,  produces  alcohol,  which  it  transforms  into  vinegar. 

PHYSICAL  FORCES. 
M.  Menier,  in  a  clever  book,  called  rinipot  sur  le  Capitol, 
says :  "  Homer  shows  us  twelve  slave  women  preparing 
meal  with  sfone  mills  for  the  daily  consumption  of  the 
heroes.*'  Now  a  woman  working  hard  all  day  can  not  make 
meal  for  more  than  twenty-five  persons.  Of  course,  then, 
in  the  heroic  ages,  there  must  have  been  absorbed  an 
enormous  amount  of  capital  paid  out  for  labor.  To-day 
tvrenty  millers  in  an  ordinary  establishment  can  produce, 
by  means  of  machinery,  flour  enough  for  the  daily  con- 
sumption of  72,000  people,  or  each  man  can  feed  3,690  men. 
In  Homer's  time  it  would  have  taken  144  millers.  If  all 
the  machine-made  cotton  thread  produced  in  England  was 
turned  out  by  hand,  it  would  represent  the  individual  la- 
bor of  ninety-one  millions  of  people.  A  smart  woman  can 
make  eighty  stitches  a  minute  with  her  knitting-needles, 
while  a  machine  is  working  480,000  stitches.  The  ma- 
chine, then,  represents  6,000  workwomen. 
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in  the  living  elephant*  If  this  proves  true,  we  have  a  re- 
markable series  of  developments  of  the  brain.  The  brain 
of  the  Dinoceras  is  smaller  in  proportion  than  the  brain 
of  reptiles. 

To  carry  this  comparison  through  other  forms  is  more 
difficult,  especially  in  the  minute  animals.  So  far  as  Prof. 
Marsh  has  compared  them,  however,  he  finds  that  the 
same  law  holds  good.  It  is  an  important  subject,  as  bear- 
ing on  the  evolution  of  mammals.  (i44) 

POTTERY  OF  THE  MOUND-BUILDERS. 

By  Prof.  E.  T.  Cox.— The  so-called  pottery  of  the 
mound-builders  resembles  in  many  respects  that  made  by 
the  Aztecs  or  Toltecs  of  South  America  and  Mexico,  and 
furnishes  another  link  in  the  chain  of  evidence  which 
serves  to  trace  these  remarkable  people  to  a  common 
origin. 

The  potter}'  from  the  mounds  of  Indiana  is  represented 
by  a  great  variety  of  vessels,  fashioned  after  quaint  de- 
signs and  adapted  to  multitudinous  uses.  Jugs  with  long 
necks,  and  necks  terminated  by  figures  made  to  represent 
the  heads  of  men,  quadrupeds,  and  birds:  pots  with  ears 
and  shaped  like  the  ordinary  cast-iron  dinner-pot  of  to-day ; 
drin king-cups;  basins  of  great  size,  used  for  making  salt 
by  solar  evaporation  ;  smoking  pipes,  etc. 

A  great  many  whole  vessels  and  fragments  of  this  ware 
from  all  parts  of  the  Western  States  have  been  examined 
by  Prof.  Cox,  and  he  has  been  unable  to  find  any  evi- 
dence of  its  having  been  hardened  by  fire,  nor  does  he  be- 
lieve that  it  was  sun-baked.  It  is  composed  of  a  mixture 
of  river-mud,  and,  most  generally,  pulverized  fresh-water 
shells,  united  in  such  proportions  as  to  make  a  cement  that 
hardens  in  the  air,  or  when  exposed  to  moisture,  like  the 
concrete  of  the  ancient  Romans,  and  may,  consequently, 
be  classed  as  artificial  stone.  In  chemical  composition  it 
agrees  very  closely  with  the  concrete  made  of  ordinary 
cement  stones. 

These  facts  lead  to  the  conclusion  that  the  art  of  manu- 
facturing concrete  or  artificial  stone  did  not  originate  solely 
with  the  ancient  Romans,  but  that  it  was  alike  understood 
by  the  earliest  aborigines  of  America. 

Though  it  is  his  opinion  that  the  so-called  pottery  of 
the  mound-builders  was  fashioned  by  hand  without  the 
use  of  a  lathe,  yet  he  is  convinced  that  the  ancient  pottery 
of  Peru  and  other  South  American  States  was  largely 
made  of  pieces  formed  by  pressing  the  cement  into  molds, 
and  these  pieces  were  subsequently  united  together  to 
form  the  entire  vessel.    The  lines  of  union  are  usually 
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NATURAL  HISTORY  AT  PENIKESE. 

Prof.  F.  W.  Putnam  has  given  a  very  interesting  ac- 
count of  the  progress  of  the  Anderson  School  of  Natural 
History  on  Penikese  Island,  a  task  for  which  he  is  admir- 
ably fitted  on  account  of  his  prominent  position  as  an  in- 
structor on  the  island. 

Some  40  pupils  admitted  last  year  were  readmitted  this 
year,  but  the  majority  were  new  hands  coming  to  school 
for  the  first  time,  and  we  had  the  opportunity  of  trying 
the  experiment  of  teaching  them  in  a  certain  manner— the 
general  principle  upon  which  I  think  the  school  will  in 
luture  be  established.  It  is,  first,  that  all  the  teaching 
done  there  shall  be  done  from  the  specimens.  Text-books 
are  not  allowed.  We  at  first  labored  under  a  disadvantage 
in  this  way — that  the  pupils  were  entirely  made  up  of 
teachers  throughout  the  country.  The  persons  having  the 
first  right  are  teachers  who  have  the  subject  of  natural 
history  assigned  to  them  in  the  various  schools.  The 
point  was  to  get  them  to  use  their  eyes,  so  that  when  they 
returned  to  the  text-books  they  would  use  them  with  a 
feelings  of  confidence  that  they  would  know  whether  the 
text-book  was  correctly  defining  the  subject  upon  which 
they  were  teaching  or  not.  Our  way  was  to  give  each 
student  a  specimen  of  fish  and  ask  him  or  her  to  study 
that  fish,  and  tell  the  instructor  what  had  been  observed. 
Thus  we  developed  their  powers  of  observation  upon  the 
external  character  of  the  nsh. 

After  they  had  studied  the  fishes  for  about  two  days, 
they  were  called  upon  to  state  what  they  had  seen.  Then 
the  anatomy  of  the  specimens  was  gone  into,  and  the 
students  were  led  on,  step  by  step,  until  they  had  secured 
a  very  firmly  founded  idea  01  the  structure  of  a  vertebrate 
animal.  Then  we  asked  questions  as  to  the  character  of 
vertebrate,  and  finally  they  began  to  be  original  investi- 
gators. We  really  aemonstrated  in  a  practical  way  the 
subject,  which  is  exciting  so  much  attention  just  now,  of 
co-education  of  the  sexes.  We  found  that  the  ladies  of  the 
school  were  as  capable  in  every  way  of  making  careful 
dissections  and  rendering  careiul  accounts  of  the  work 
they  had  done  as  the  gentlemen,  and,  in  fact,  four  or  five 
of  the  ladies  became  original  investigators  before  any  of 
the  gentlemen.  This  showed  conclusively  that  the  ladies 
had  the  power  of  becoming  original  investigators  in  sci- 
ence, if  they  only  would  give  the  application. 

Prof.  Putnam  spoke  enthusiastically  of  the  buildings 
which  comprised  tne  school,  ranking  them  with  the  best 
for  the  purpose.  He  also  described  how  the  lessons  in 
drawing  were  conducted  by  Prof.  Ritter,  and  concluded 
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threads  wind  themselves  about  it  and  carry  it  down 
against  the  body  of  the  animal,  pressing  the  prey  against 
the  gelatinous  mass  until  entirely  absorbed. 

At  other  times  the  pseudopodia  are  drawn  in,  and  the 
Globigerina  remains  motionless  until  it  desires  to  change 
its  position.  The  filaments  again  emerge,  this  time, 
however,  not  singly,  but  seemingly  aggregated  into  one 
large  foot,  by  the  aid  of  which  the  animal  propels  itself. 
The  work  accomplished,  the  foot  disappears,  and  no  trace 
of  it  can  be  detected  in  the  organism. 

It  is  certainly  a  most  astonishing  fact  that  this  micro- 
scopic animal,  little  more  than  a  mere  stomach,  depends 
for  its  nutrition  and  locomotion  upon  entirely  unorgan- 
ized members.  When  it  wishes  food  or  to  move,  it  evolves 
an  omLJi  for  the  purpose — for  the  members  used  are  not 
found  in  the  mass  of  the  body  when  absent  from  the  ex- 
terior. 

WINGS  OF  THE  PTERODACTYL. 

By  Prof.  O.  C.  Marsh. — Prof.  Marsh  described  first  the 
geological  position  of  the  pterodactyls,  or  flying  dragons. 
These  occur  only  in  the  secondary  rocks.  The  oldest  are 
found  in  the  lias  of  Europe,  and  the  whole  group  are  be- 
coming extinct  at  the  end  of  the  cretaceous  formation. 
Some  of  these  are  very  small,  hardly  larger  than  a  robin. 
The  first  found  in  this  country,  and  the  largest  known, 
were  discovered  in  the  cretaceous  beds  of  Kansas,  having 
a  spread  of  wings  of  25  feet.  For  the  last  half  century 
there  has  been  a  discussion  as  to  the  affinities  of  these 
reptiles,  and  also  in  regard  to  the  nature  of  the  anterior 
extremities.  Cuvier  and  many  other  naturalists  said  they 
were  organs  of  flight — true  wings.  Some  German  natu- 
ralist, and  Prof.  Agassiz  in  this  country,  contended  that 
thev  were  used  for  swimming,  like  the  paddles  of  a  turtle, 
ana  that  the  animal  was  essentially  aquatic.  It  often  hap-' 
pens  in  science  that,  after  a  long  discussion  as  to  the  na- 
ture of  some  animal  or  some  point  in  science,  a  single  dis- 
covery settles  the  whole  question,  and  the  specimen 
which  Prof.  Marsh  exhibited  has  put  an  end  to  all  discus- 
sions on  that  point.  As  shown  m  this  specimen,  which 
was  found  in  tne  quarries  of  Bavaria,  the  wings  are  per- 
fectly exhibited,  and  it  is  shown  clearly  that  they  were 
very  similar  to  those  of  the  bat,  having  a  thin  membrane 
stretched  on  the  elongated  little  finger,  and  extending  to 
the  point  of  the  elongated  tail.  This  specimen  is  by  far 
the  most  perfect  ever  discovered,  and  promises  to  clear  up 
several  other  difficulties  beside  the  question  about  the 
nature  of  the  wings.  Prof.  Marsh  detailed  with  particu- 
larity the  character  of  these  true  wings,  and  remarked 
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THE  SOLAR  COUNTER. 

A  CURIOUS  invention,  the  device  of  Abb6  Allegret,  has 
recently  been  introduced  in  the  Jar  din  d*  Acctimation,  in 
F^aris.  It  is  an  instrument  which  indicates  how  long  the 
sun  shines  (months,  days,  hours,  and  minutes),  during  any 
^iven  period.  The  machinery  operates  only  when  the  sun 
is  visible,  and  transmits  its  movement  to  three  dials,  which, 
Connected  together  in  a  simple  manner,  show  months, 
days,  hours,  and  fractions  ol:  the  latter. 

The  essential  part  of  the  apparatus  is  two  balls,  one  of 
which  is  black  and  the  other  yellow,  fastened  on  opposite 
arms   of  a  lever,  which  is  sustained   by  a  central   pivot. 
When  the  sun  shines  the  black  ball  absorbs  more   heat 
than  the  yellow  one,  and  hence  the  vapor  of  the  liquid 
contained  in  the  former  is  elevated  to  a  higher  tempera- 
ture than  that  in  the  latter;  consequently  the  fluid  travels 
through  the  lever  from  the  first  ball  to  the  second,  which, 
becoming  heavier,  overbalances  the  equilibrium,  and  in 
so  doing  sets  free  a  weight  attached  to  clock-work  mecha- 
nism connected  with  a  pendulum.   When  the  sun  is  obscur- 
ed, the  liquid  resumes  its  normal  position,  and  the  arms 
of  the  lever  once  more  balance,  arresting  the  fall  of  the 
weight. 

In  addition  to  the  three  dials  above  noted,  there  is  a 
fourth,  which  is  combined  with  mechanism  which  shows 
how  many  clouds  pass  before  the  sun,  how  frequently,  and 
the  exact  time  they  take  in  making  the  transit.  This  con- 
sists of  a  narrow  band  of  paper  extended  on  a  light  circu- 
lar frame  established  arouna  the  face  of  the  clock.  The 
latter  is  actuated  by  the  ordinary  machinery.  Its  sinc^le 
hour  hand  carries  a  pencil.  When  the  sun  shines,  tne 
paper,  on  its  movable  frame,  is  carried  up  to  the  pencil 
through  mechanism  connecting  with  the  motor  already 
descrioed.  The  leaden  point  then  traces  a  portion  of  the 
circumference  corresponding  to  the  divisions  on  the  face 
of  the  clock  passed  over  by  the  hand.  If,  however,  a 
cloud  passes  before  the  sun,  the  movement  of  the  lever, 
regaining  its  balance,  withdraws  the  paper  circle  from  the 
pencil,  leaving  a  blank,  the  length  of  which  shows  the 
time  during  which  the  sun  was  screened.  A  single  band 
of  paper  will  last  for  a  month  or  more,  as  the  hour  hand 
is  made  in  two  parts,  screwed  together,  and  so  combined 
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that,  at  every  revolution,  the  outer  portion  passes  under 
a  fixed  rack  so  that  the  screw  head  is  slightly  turned,  thus 
elongating  the  arm  and  causing  the  pencil  to  begin  its 
mark  on  a  fresh  portion  of  the  paper. 

In  connection  with  the  apparatus,  thennventor  has  estab- 
lished a  sun  dial  which  strikes  the  hours,  a  paradoxical 
operation  accomplished  as  follows  :  At  every  hour-mark 
on  the  dial  plate  is  fixed  one  of  the  ball  and  lever  mech- 
anisms that  we  have  above  described.  When  the  shadow 
of  the  style  arrives  at  any  hour,  one  ball  is  shaded,  the 
lever  tilts,  and  clock-work  mechanism,  of  simple  constnic- 
tion,  strikes  the  hour  on  a  gong. 

THE  COLD  COAST  CURRENT. 

Dr.  Carpenter,  in  illustration  of  the  physical  theory 
of  under-currents,  exhibited  before  the  British  Associa- 
tion a  sectional  map  of  the  sea  between  Nova  Scotia  and 
the  Bermudas,  and  including  the  isothermal  lines.  These 
lines  were  tilted  up  at  the  western  end,  indicating  the  ex- 
istence of  a  cold  current  between  the  American  coast  and 
the  Gulf  Stream.  This  fact  was  interpreted  by  Dr.  Car- 
penter as  due  to  the  rotation  of  the  earth,  combined  with 
the  fact  that  this  cold  water  is  flowing  from  north  to 
south.  A  similar  phenomenon  is  met  with  on  the  east 
coast  of  Japan,  where  there  is  a  cold  band  between  the 
Japan  current  and  the  land,  and  also  in  the  North  Sea, 
where  there  is  glacial  water  within  loo  miles  of  the  north 
coast  of  Scotland. 

The  existence  of  this  cold  current  on  the  east  coast  of 
North  America,  extending  down  even  to.  the  coast  of 
Massachusetts  and  beyond,  is  well  known  to  American 
marine  zoologists,  the  parties  working  in  connection  with 
the  United  States  Fish  Commission  in  1872  and  1873  ^^^' 
ing  obtained,  at  various  localities,  at  depths  of  75  to  120 
fathoms,  temperatures  as  low  as  35°  Fahr. 

OUR  ATMOSPHERIC  DUST. 

M.  TISSANDIER  has  lately  been  prosecuting  extended  in- 
quiries into  the  character  and  amount  of  atmospheric  dust 
precipitated  upon  given  surfaces,  and  finds  occasion  to  con- 
clude that  this  amount  is  quite  enough  to  play  an  important 
part  in  the  physics  of  our  globe.  This  dust  he  found  to 
contain  one-third  of  combustible  organic  matter  and  two- 
thirds  of  mineral  matter.  Iron  is  almost  always  present, 
and  this,  in  M.  Tissandier's  opinion,  has  an  important 
bearing  upon  the  question  of  iron  meteorites.  He  thinks, 
also,  that  a  considerable  part  of  this  atmospheric  dust  is 
received  from  the  planetary  space. 
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CHILI. 

Mr.  Reed,  after  a  residence  of  four  years  in  Chili, 
sends  to  the  Bristol  Naturalists'  Society  an  interesting 
account  of  the  physical  geography  and  botany  of  that 
country,  from  which  we  take  one  or  two  items  that  may, 
perhaps,  be  novel.  The  volcanoes  of  the  Chilian  Andes 
are  all  to  the  south  of  Santiago.  The  altitude  of  the 
snow-line  in  the  latitude  of  Santiago  is  estimated  at  11,000 
feet,  but  is  frequently,  according  to  the  author,  as  high  as 
from  13,000  to  15,000  feet.  At  a  height  of  between  1 1,000 
and  15,000  feet  large  patches  of  snow,  possibly  forming 
glaciers,  have  been  noticed  by  him.  The  wind  at  midday 
on  the  mountain-tops  is  so  strong  that  it  is  considered 
prudent  to  cross  the  mountains  early  in  the  morning. 
The  height  of  the  Andes  affects  the  rain-fall,  by  depriving 
the  east  winds  of  a  large  amount  of  moisture.  North  of 
latitude  35"  south  the  rain-fall  at  the  coast  is  fron  7  to  22 
inches  annually ;  but  in  latitudes  40**  and  41"  it  amounts 
to  from  105  to  115  inches.  With  regard  to  the  desert  of 
Atacama,  Mr.  Reed  states  that  we  have  no  reliable  know- 
ledge of  its  rain-fall,  but,  judging  from  the  best  informa- 
tion extant  on  the  subject,  it  rains  about  twice  in  a  cen- 
tury, according  to  one  authority,  or  twice  in  a  decade,  ac- 
cording to  another. 

ICE  CRYSTALS  IN  THE  AIR. 

M.  Waldner,  Professor  of  Mathematics  at  Osthofen, 
Germany,  while  engaged  in  examining  the  solar  spots 
some  years  ago,  had  his  attention  attracted  to  an  immense 
number  of  small  white  particles  which  suddenly  came  into 
view  on  a  casual  change  in  the  position  of  his  telescope. 
Heat  once  began  investigations,  in  order  to  discover  their 
nature  ;  and,  after  continuing  his  researches  for  some  three 
years,  he  found  that  the  bodies  appeared  like  snow-flakes, 
which  floated,  like  the  clouds,  in  aerial  currents,  and  existed 
at  differing  altitudes.  He  finally  determined  them  to  be 
ice  crystals  which  were  driven  by  the  winds  at  the  same 
velocity  as  the  cirrous  clouds. 

Mr.  _|.  Francis  Anderson  has  recently  devoted  his  stu- 
dies to  this  subject,  and  he  explains  the  presence  of  the 
particles  by  the  fact  that  the  vapor  of  water  tends  to  rise 
in  the  atmosphere.  As  it  ascends  it  meets  cold  strata  of 
air,  condenses  into  water,  and  then  freezes  into  solid  bodies 
which  are  simply  snow-flakes.  In  the  lower  portions  of 
our  atmosphere,  however,  there  are  other  luminous  corpus- 
cles which  principally  consist  of  organic  material.  Tnese 
are  e.asily  observable  by  allowing  a  beam  of  sunlight  to 
enter  a  darkened  room,  or  may  be  seen  out  of  doors  by 
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simply  cutting  off  the  disc  of  the  sun  with  an  opaque 
object.  By  means  of  these  bodies  in  the  inferior  strata, 
and  the  snow  crystals  in  the  upper  regions  of  air,  Mr.  An- 
derson considers  that  the  direction  of  the  wind  may  be 
determined  at  any  altitude,  even  during  a  cloudless  day. 
He  proposes  simply  to  adjust  a  telescope  so  as  to  give 
distinct  vision  at  two,  three,  or  more  thousand  feet,  and 
to  note  the  direction  and  rapidity  of  the  particles,  which 
will  then  be  clearly  seen  as  they  cross  the  field  of  view. 
This  will  give  the  direction  of  the  current  which  carries 
them  along,  and  its  approximate  velocity  for  whatever  • 
altitude  the  instrument  may  be  adjusted  for. 

ELECTRICAL  TIME. 

The  telegraphic  apparatus  at  the  Naval  Observatory  at 
Washington  is  now  connected  with  the  main  lines  of  the 
Western  Union  Telegraph  Company,  so  that  not  only  is 
the  time  ball  dropped  daily  at  noon,  but  the  same  signal 
is  widely  distributed  by  the  telegraph  company.     It  goes 
directly  from  the  obser\'atory  to  the  main  office  in  New- 
York  city,  and  thence  it  is  sent  to  nearly  every  State  in 
the  Union.    The  immediate  object  of  these  signals  is  to 
furnish  accurate  and  uniform  time  to  the  railroads,  and 
throughout  the  whole  of  the  vast  territory   in  question 
there  is  scarcely  a  train  whose  movements  are  not  regu- 
lated by  the  obser^'atory  clocks.    The  clocks  at  the  Navy 
Department,  at  the  Army   Signal-office,  at  the  Treasury 
Department,  and  at  the  Western  Union  Telegraph  Com- 

gany's  office,  are  all  constructed  on  the  system  known  as 
[amblett's,  and  are  directly  controlled  by  electric  currents 
sent  ever}'  second  by  the  standard  clock  at  the  observa- 
tory. 

FACTS  ABOUT  STORMS. 

From  the  United  States  weather  maps.  Professor  E. 
Loomis  has  made  an  extensive  series  of^  deductions,  de- 
riving many  interesting  facts : 

The  average  direction  of  the  storm  paths  for  two  years 
was  N.  82**  east,  or  S"  to  the  north  of  east,  and  the  aver- 
age velocity  was  25.6  miles  per  hour ;  but  there  is  a  no- 
ticeable variation,  both  in  tne  direction  and  velocity,  de- 
pending upon  the  season  of  the  year.  The  course  of 
storms  is  most  southerly  in  summer,  and  it  is  a  little  less 
northerly  in  winter  than  it  is  in  spring  or  autumn.  July 
is  the  month  in  which  the  course  is  n.ost  southerly,  and 
October  is  the  month  in  which  it  is  most  northerly,  the 
mean  difference  between  these  two  months  amounting  to 
33*.  The  velocity  of  progress  is  greatest  in  winter  and 
least  in  summer. 
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The  diversity  in  respect  to  the  velocity  of  progress  of 
particular  storms  is  stiJl  greater.  In  some  cases  a  storm- 
::entie  has  remained  sensibly  stationary  for  24  hours,  and 
:iccasionally  still  longer,  while  in  (our  cases  a  btorm- 
2entre  has  advanced  over  1,200  miles  in  24  hours,  and 
in  one  case,  May  15.  1872,  the  average  velocity  for  24 
tiours  amounted  to  57.5  miles  per  hour.  Thus  the  veloc- 
ity of  progress  ranges  irom  zero  to  57.5  miles  per  hour. 

The  storm  path  may  have  every  possible  direction,  and 
the  velocity  of  progress  may  vary  from  15  miles  per 
hour  toward  the  west  to  60  miles  per  hour  toward  the 
east. 

The  fall  of  rain  appears  to  have  a  decided  influence  in 
modifying  the  course  of  a  storm  path. 

Every  considerable  depression  of  the  barometer  is  ac- 
companied by  a  fall  of  ram,  and  the  area  of  rain-fall  usual- 
ly extends  further  on  the  eastern  side  of  a  storm-cen- 
tre than  it  does  on  the  westsrn  side.  The  average  extent 
of  the  rain  area  on  the  east  side  of  the  storm's  centre  is 
500  miles. 

The  fall  of  rain,  that  is,  the  precipitation  of  the  vapor 
of  the  atmosphere,  is  generally  accompanied  by  a  fall  of 
the  barometer.  According  to  the  theory  advocated  by 
the  late  Mr.  Espy,  when  the  vapor  of  the  atmosphere  is 
condensed,  its  latent  heat  is  liberated,  which  raises  the 
temperature  of  the  surrounding  air,  causing  it  to  expand 
and  flow  off  laterally  in  all  directions  in  the  upper  regions 
of  the  atmosphere,  thus  causing  a  diminished  pressure 
over  the  region  of  precipitation,  and  an  increased  pres- 
sure on  all  sides  beyond  the  area  of  the  rain. 

The  progress  of  the  storm  eastward  is  not  due  wholly 
to  a  drifting  resulting  from  the  influence  of  an  upper  cur- 
rent of  the  atmosphere  from  the  west,  but  tne  storm 
works  its  own  way  eastward  in  consequence  of  the  great- 
er precipitation  on  the  eastern  side  of  the  storm.  Thus 
the  barometer  is  continually  falling  on  the  east  side  of 
the  storm  and  rising  on  the  west  side,  in  consequence  of 
the  flowing  in  of  colder  air  upon  that  side.  The  stronger 
the  wind  on  the  west  side  of  the  storm,  the  less  is  the  ve- 
locity of  the  storm's  progress. 

Some  persons  might  have  anticipated  that  an  increase 
in  the  velocity  of  the  wind  in  the  western  quadrant  of  a 
storm  would  have  the  effect  of  drivmg  the  storm  east- 
wardly  more  rapidly  ;  that  is,  of  increasing  its  velocity. 
But  upon  each  side  of  a  storm's  centre  the  wind  blows  ob- 
liquely inward,  and  hence  we  must  infer  that  in  the  cen- 
tral region  of  the  storm  there  is  an  upward  motion  of  the 
air ;  and  this  is  the  cause  of  the  precipitation  of  vapor. 
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DUST  IN  ARCTIC  ICE  AND  SNOV/. 

M.  NoRDENSKjoi^D  lias  recently  found,  in  the  ice  and 
snow  of  the  Arctic  polar  sea,  a  black  dust.  This  he  had 
melted,  and  subsequently  submitted  it  to  chemical  analy- 
sis, which  has  jjroved  that  it  is  composed  of  nickel  and 
cobalt,  and  similar  in  constitution  to  the  meteorites.  It 
seems  probable,  therefore,  that  the  powder  is  actually  due 
to  the  disintegration  of  these  aerial  bodies  at  a  short  dis- 
tance from  the  earth. 

The  regions  which  this  intrepid  traveler  has  lately  ex- 
plored are  the  most  inhospitable  on  the  globe.  He  has 
traversed  ice-seas,  the  level  of  which  rises  to  over  three 
thousand  feet  above  that  of  the  ocean,  and  which  are  rent 
with  huge  crevasses  often  entirely  concealed  by  snow  and 
fog,  rendering  their  exploration  an  enterprise  of  the 
greatest  danger.  M.  Nordenskjold  is  organizing  a  new 
expedition,  to  start  in  the  spring  of  1875. 

CLIMATE  OF  ALASKA. 

The  Service  Monthly,  in   an   interesting   chapter  upon 
Alaska,  giveb  a  few  items  regarding  the  weather  that  will 
be  of  interest  to  those  who  do  not  appreciate  the  peculiari- 
ties of  that  climate.    At  Sitka  the  mean  temperature  of 
summer  is  54**,  and  that  of  winter  is  32",  the  latter   being 
precisely  the  mean  of  St.  Louis,  Missouri.      In  place  of 
mcessant  hail  and  snow,  as  is  frequently  erroneously  sup- 
posed, rain  falls  throughout  the  winter  season,  and  what- 
ever snow  falls  soon  disappears.     Not  only  do  these  ther- 
mal conditions  exist  at  the  capital  of  Alaska,  but  a  pro- 
portionally   high    temperature    reigns    throughout    the 
coasts  beyond,  and  the   influence  of  the  ocean   currents 
extends  even  to  Norton  Sound,  near  the  arctic  circle.     In 
the  Aleutian  Islands  the  winters  are  somewhat  colder,  but 
the  temperature  frequently  remains  above   35"   until   the 
1st  of  January.     On  Kodiak  Islands  the  two  most  severe 
frosts  of  one  winter  were   recorded   at  o**   and    13®.    The 
Greek  Bishop  VeniaminofF,  who   has  kept  a  continuous 
record  for  six  years,  states  that  during  that  interval  only 
on  nine  occasions  did  the  mercury  fall  below  10°  Fahr. ;  but 
on  the  other  hand  the  summer  temperature  averages  only 
49",  and  the  line  of  perpetual  snow  on  Maskushin,  an  ac- 
tive volcano  in  Oonalaska,  has  an  elevation  of  3,100  feet. 
The  arctic  winter  in  the  interior  at  Fort  Yukon  yields  a 
mean  temperature   of  30°,   but    the     mean  temperature 
of  July  is  frequently  as  high  as  65°  or  70°.     From  Decem- 
ber to  April  the  average  number  of  days  on  which  rain  or 
snow  falls  in  the  Aleutian  Archipelago  is  twenty-six  per 
month.    The  mean  temperature  of  the  winter  months  on 
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the  island  of  St.  Paul  is  20°,  or  very  nearly  the  same  as  at 
Omaha  and  Northern  New-York.  Fog  prevails  almost 
incessantly  in  the  autumn.  Iceland  in  the  North  Atlantic 
and  St.  Paul  in  the  North  Pacific,  or  Behring  Strait,  pre- 
sent respectively  two  areas  of  low  barometer. 

LIGHTNING  AMONG  A  FLOCK  OF  GEESE. 

A  SINGULAR  occurrence,  which  took  place  last  Spring 
in  the  northern  part  of  Sutter  and  the  southern  part  of 
Butte  counties,  Cal.,  is  narrated  as  follows  in  the  Su/ter 
Banner-.  -Just  before  sunset,  a  large  thunder-cloud  came 
up,  apparently  from  the  northeast,  accompanied  by  an  un- 
usual amount  of  chain-lightning.     First  a  small  amount 
of  hail  fell,  and  then  followed  sufficient  snow  to  whiten 
the  ground.    As  the  hail  began  to  fall  and  the  lightning 
flashed,  thousands  of  wild  geese,  which  were  in  the  ponds 
of  shallow  water  which  exist  in  that  locality  during  very 
wet  winters,  suddenly  rose  up  in  a  great  flutter,  as  if  many 
hunters  had  discharged  a  volley  among  them.  They  went 
up  and  up,  apparently  to  rise  above  the  fearful  cloud.   It 
was  nearly  dark,  and  those  who  saw  them  rise  thought 
no  more  of  it  until  morning,  when  they  began  to  find  dead 
geese,  and  hear  of  hundreds  being  picked  up  by  the  neigh- 
bors.   Some  700  were  found.     One  man  picked  up  on  nis 
farm  all  that  two  horses  could   haul.     Tneir  heads  were 
badly  torn,  and  their  bills  split  into  fragments.    The  por- 
tion of  the  country  thus  affected  was  about  a  mile  and  a 
half  wide,  and  reached  several   miles  into  Butte  county. 
The  terrific  lightning  in  this  cloud  was  witnessed  by  the 
people  on  the  Honcut,  in  Yuba  county,  and  in  the  central 
portion  of  Sutter.    The  thunder  was  heard  at  the  distance 
of  twenty  miles." 

NEW  APPARATUS  FOR  REGISTERING  CLOUDS. 

M.  DE  Parville  proposes  for  this  purpose  a  board 
some  12  inches  long  by  8  inches  broad,  fixea  on  a  suitable 
support.  A  square  of^  unpolished  glass,  placed  vertically, 
divides  the  plane  in  two  equal  parts.  The  left  hand  sine 
of  the  latter  is  covered  with  a  mirror ;  on  the  right  is  a 
sheet  of  paper.  As  the  clouds  pass  above  the  horizontal 
ghiss,  they  are  reflected  ;  and  at  the  same  time  the  obser- 
ver sees  their  images  on  the  vertical  glass  projected  on 
the  paper.  It  is  only  necessary  to  trace  their  direction  on 
the  latter  with  a  pencil.  On  the  mirror  is  engraved  a 
compass  card,  which  is  also  reproduced  on  the  paper,  and 
a  small  magnetic  needle  is  suitably  arranged  so  as  to  adjust 
the  apparatus. 
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THE  AUSTRIAN  POLAR  EXPEDITION. 
This  North  Pole  Expedition  left  Bremerhaven  on  June 
13,  1872,  in  the  steamer  "Tegethoflf."  In  August  the  ship 
was  ice-bound,  and  never  was  c^otout  again.  The  tempe- 
rature sank,  copious  snow-falls  cemented  the  loose  ice- 
^elds,  and  the  "TegethoflT'  was  surrounded  by  a  solid  mass 

of  ice. 

In  this  precarious  state  the  ship  lay  for  five  months,  the 
Ice  freezing  together  and  bursting  in  turn,  and  so  expos- 
ing it  perpetusHly  to  fresh  pressure.  All  was  prepared  for 
leaving  the  ship.  The  stores  were  brought  on  aeck,  and 
a  portion  placed  on  the  ice.  This  was  the  most  trying 
time  of  the  whole.  Every  moment  the  alarm  was  sounded 
and  the  signal  given  for  leaving  the  ship.  It  was  suffi- 
cient to  wear  out  the  strongest.  In  spite  of  this,  meteor- 
ological and  other  observations  were  carried  on.  The 
strain  on  the  mind  told  on  the  state  of  health  in  spite  of 
all  precautions,  and  scurvy  and  pulmonary  affections  set 
in. 

All  this  time  the  ship  was  being  driven  in  a  northeast- 
erly direction  until,  towards  the  end  of  January,  1873,  73' 
W.  long,  and  79**  lat.  were  reached  on  February  25.  The 
sun  appeared  again  after  five  months  on  the  horizon,  and 
on  the  25th  the  pressure  of  ice  ceased.  A  massive  wall 
had  been  formea  round  the  ship,  protecting  it  from  further 
injurv.  The  drifting  was  now  to  the  northwest.  Milder 
weatner  having  set  in,  the  hope  revived  of  setting  the  ship 
free,  and  for  five  months  the  work  went  on.  By  dint  of 
boring  and  blasting,  the  fore  part  of  the  ship  was  made 
free,  but  to  free  the  aft  proved  impossible,  ice  of  30  feet 
thickness  lying  underneath. 

Disheartened,  the  expedition  had  almost  resigned  itself 
to  havre  to  pass  another  winter  in  the  same  position, 
when,  on  the  31st  of  August,  1873,  high  land  was  seen  in 
the  north,  some  fourteen  nautical  miles  off.  The  feeling 
at  first  of  great  joy  at  the  unexpected  discovery  became 
soon  a  torture,  to  be  so  close  and  not  to  be  able  to 
get  to  that  unknown  land.  At  last,  toward  the  end  of 
October,  the  ship  drifted  to  about  three  miles  off  one  of 
the  islands  which  lay  before  the  main  land,  and  there  the 
ship  froze  in  at  the  beginning  of  November,  1873,  and  lies 
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Still  in  79"  15'N.  lat.  and  58°  36'  W.  long.    Here  the  winter 
of  1873-4  was  passed  in  comparative  cjuiet. 

During  the  time  a  series  of  highly  interesting  astrono- 
mical, meteorological,  and  magnetical  observations  were 
made.    The  Northern  Lights  were  very  niimerous  and 
^magnificent — white,  red,  and  ^reen,  with  crowns,  bands, 
K  and  rays  of  great  size  and  brilliancy.    The  needle  was  so 
F disturbed  that  oscillation  became  the  rule  and  steadiness 
^  the  exception.    The  cold  was  more  intense  than  the  year 
before,  there  being  37°  Reaumur  below  zero  on  the  ship, 
or  51**  F.    But  the  supply  of  fresh  bear's   meat,  and  the 
absence  of  that  strain  on  the  mind  produced  by  constant 
danger,  kept  the  crew  in  better  health.    The  reappearance 
of  the  sun  on  the  24th  of  February,  1874,  did  the  rest. 
The  explorations  had  already  begun. 

A  first  expedition  of  Payer,  the  two  Tyrolese.  four  sail- 
ors, and  the  only  three  dogs  remaining,  started  for  the 
main  land,  went  up  the  promontories  named  Tegethoff  and 
M'Clintock,  2,500  feet  high,  and  up  the  Nordenskjold 
Fjord,  bordered  by  the  large  Souklar  glacier.  It  was  still 
very  cold,  40°  R6aumur,  and  all  was  white  with  snow 
ana  hoar-frost,  making  the  symmetrical  rock  columns 
look  like  candied  sugar. 

The  second  expedition  of  thirty  days  started  on  the 
24th  of  March,  1874.  The  temperature  had  risen,  but 
snow-drifts,  wet,  and  the  breaking  up  of  ice,  made  the  jour- 
ney still  more  dangerous.  The  progress  became  more  and 
more  difficult  and  dangerous  ;  it  was  all  fresh  ice,  often 
not  more  than  a  few  inches  thick.  From  Cape  Fligely, 
the  most  northerly  point  touched,  another  elevated  point, 
named  Cape  Wien,  was  sighted  in  83°,  the  most  northerly 
point  of  the  known  earth.  Then  the  journey  back  again 
'  was  more  dangerous  than  the  advance,  but  on  the  25th  of 
April,  1874,  the  ship  was  seen  on  the  spot  where  it  had  been 
left. 

After  a  few  days'  rest,  very  much  wanted,  a  third  expe- 
dition was  made,  again  to  the  west — like  the  first — when  a 
high  mountain,  Cape  Briinn,  40  miles  from  the  ship,  opened 
out  a  view  over  the  mountainous  country,  with  the  Hum- 
boldt Peak,  about  5,000  feet  high,  as  its  culminating  point. 
Already,  in  March,  a  councilhad  been  held,  and  the  de- 
cision had  been  come  to  to  abandon  the  ship  and  to  try  to 
make  their  way  back  on  sledges  and  boats.  On  the  20th 
of  May,  1874,  the  colors  were  nailed  to  the  masts  of  the 
ship,  and  the  expedition  started  with  three  boats  and  as 
many  large  sledges.  The  exertions  proved  almost  too 
mucn.  The  journey  had  to  be  made  five  times  over,  three 
times  tugging  at  boats  and  sledges,  then  twice  back  again. 
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tured  toward  the  northwestern  arm  of  the  valley,  it  was 
feared,  to  return  no  more.  The  transit  of  48  hours,  in  a 
temperature  that  remained  at  117'  Fahr.  at  midnight,  so 
exhausted  both  men  and  animals  that  further  travel  was 
rendered  precarious. 

SCIENTIFIC  RESULTS  OF  THE  POLARIS  EXPE- 
DITION. 

The  report  of  the  voyage  of  the  Polaris,  issued  from 
the  Government  printing-office,  contains  a  memorandum 
by  Dr.  Bessel  on  the  scientific  results  and  discoveries  of 
t&e  expedition.  Large  numbers  of  astronomical  observa- 
tions were  made,  but  the  records  were  all  lost,  with  the 
exception  of  a  few  of  little  value.  Soundings  were  taken 
along  the  coast  of  Grinnell  Land,  which  proved  that  the 
hundred  fathom  line  follows  the  coast  at  a  distance  of 
about  fifteen  miles  from  Smith's  Sound.  One  of  the  casts 
brought  up  an  organism  of  still  lower  type  than  t he  ^^//y/- 
bius  discovered  by  the  English  dredging  expedition.  It 
was  called  the  protobathybins  robcsomt.  The  aurora  was 
frequently  observed,  but  it  never  appeared  with  sufficient 
brilliancy  to  produce  a  spectrum.  The  most  careful  ex- 
aminations failed  to  show  any  electricity  in  the  atmo- 
sphere. The  land  was  covered  by  drift,  the  main  line  of 
which,  indicating  its  motion,  runs  from  north  to  south. 

Although  the  details  of  the  discoveries  are  very  meagre, 
and,  owing  to  the  loss  of  specimens  as  well  as  records, 
nothing  can  be  done  to  amplify  them,  Dr.  Bessel  believes 
that  the  voyage  has  not  been  without  results  of  the  high- 
est importance.  These  he  summarizes  as,  first,  the  fact 
that  the  Polaris  reached  82**  16''  N.,  a  higher  latitude  than 
has  been  attained  by  any  other  ship  ;  second,  the  naviga- 
bility of  Kennedy  Channel  has  been  proved  beyond  a 
douDt;  third,  upward  of  700  miles  of  coast  line  have  been 
discovered  and  surveyed  ;  and,  fourth,  the  insulanty  of 
Greenland  has  been  demonstrated. 

AN  AMERICAN  RIVER  NILE. 

The  valley  of  the  Rio  Grande  del  Norte,  in  New-Mexico, 
recalls  the  features  of  the  Egyptian  Nile.  A  large  popu- 
lation is  entirely  dependent  upon  the  river.  An  annual 
rise  of  the  wateVs  carries  a  muddy  sediment,  superior  in 
fertilizing  properties,  as  was  proved  by  analysis,  to  that 
of  the  great  African  river.  While  the  amount  of  phos- 
phoric acid  is  nearly  the  same,  the  amount  of  potash  is 
considerably  higher.  Thousands  of  acres  are  lying  idle 
along  the  valley  of  the  stream,  awaiting  the  enterpris- 
ing &rmer. 
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THE  CASONS  OF  THE  COLORADO. 

By  Major  J.  W.  Powell — The  Colorado  River  is  form- 
ed by  the  junction  of  the  Grand  and  the  Green.     Grand 
River  has  its  source  in  the  Rocky  Mountains,  five  or  six 
miles  west  of  Long's  Peak,  in  latitude  46**   17' and  longi- 
tude 105*^  40',  approximately.    A  group  of  little  Alpine 
lakes  that  receive  their  waters  from  perpetual  snowbanks 
discharge  into  a  common  reservoir  known  as  Grand  Lake 
— a  beautiful  sheet  of  water,  whose  cjuict  surface  reflects 
towering  cliffs  and  crags  of  granite  on  its  eastern  shore, 
[     and  stately  pines  and  nrs  on  its  western   margin. 
^        Green  Kiver  heads  near  Fremont's  Peak  in  the  Wind 
River  Mountains.    This  river,  like  the  last,  has  its  sources 
in  Alpine  lakes  fed  by  everlasting  snows.    Thousands  of 
these  littie  lakes  with  deep,  cold,  emerald  waters,  are  em- 
bosomed among    the    crags    of    the    Rocky  Mountains. 
These  streams,  born  in  the  gloomy  solitudes  of  the  upper 
».  mountain  region,  have  a  strange  and  eventful  histoty  as 
L*'  they  pass  down  through  gorges,  tumbling  in  cascades  and 
li  cataracts  until  they  reach  the  hot,  arid  plains  of  the  lower 
■    Colorado,  where  the  waters  that  were   so  clear  above, 
empty  muddy  floods  into  the  Gulf  of  California. 

Green  River  is  larger  than  the  Grand,  and  is  the  proper 
^continuation  of  the  Colorado.     Including  this  river,  the 
^'irhole  length  of  the  stream  is  about  two  thousand  miles. 
J^The  region  of  country  drained  by  the  Colorado  and  its  tri- 
^Irataries  is  about  eight  hundred  miles  in  length,  and  varies 
^irom  three  hundred  to  five  hundred  in  width,  containing 
Mahout  three  hundred   thousand    square    milts — an    area 
laiser  than  all  of  New-Er. gland  and  the  Middle  {States, 
I  .  wiui  Maryland  and  Virginia  added. 

^"  There  are  two  distinct  portions  of  the  basin  of  the  Colo- 
re tado.  The  upper  two-thirds  of  the  basin  rises  from  four 
I  to  eight  hundred  feet  above  the  level  of  the  sea.  This 
hijgh  region  is  set  on  the  east,  north  and  west,  with  ranges 
oisnow-clad  mountains  attaining  an  altitude  above  the 
sea,  varying  from  eight  thousand  to  fourteen  thousand 
feet. 

The  lower  third  is  but  little  above  the  level  of  the  sea, 
but  here  and  there  ranges  of  eruptive  mountains  rise  to  an 
altitude  of  from  two  to  six  thousand  feet.  This  part  of 
the  valley  is  bounded  on  the  north  by  a  line  of  cliffs  which 
forms  a  bold,  often  vertical  step,  hundreds  or  thousands  of 
feet,  to  the  table-lands  above. 

Very  little  water  falls  within  the  basin,  but,  all  winter 
long,  snows  fall  on  its  mountain-crested  rim,  filling  the 
gorges,  half  burying  the  forests,  and  covering  the  crags 
and  peaks  with  a  mantle  woven  by  the  winds  from   the 
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wavfes  of  the  sea.  When  the  summer  sun  comes,  these 
snows  melt  and  tumble  down  the  mountain-side  in  mil- 
lions of  cascades.  Ten  million  cascade  brooks  unite  to 
form  ten  thousand  torrent  creeks  ;  ten  thousand  torrent 
crocks  unite  to  form  a  hundred  rivers  beset  with  cata- 
racts ;  a  hundred  roaring  rivers  unite  to  form  the  Colorado, 
.which  rolls  a  mad,  turbid  stream  into  the  Gulf  of  Cali- 
.fornia. 

,■-    Consider  the  action  of  one  of  these  streams,  its  source 
;Ja  the  mountains  where  the  snows  fall,  its  course  through 
ithc  arid  plains.    Now,  if  at  the  river's  flood  storms  were 
falling  oh  the  plains,  the  channel  of  the  stream  would  be 
t  but  little  raster  than  the  adjacent  country  would  be 
shed,  and  the  general  level  would  thus  be  preserved ; 
it,  under  the  conditions  here  mentioned,  the  river  deep- 
its  bed,  as  there  is  much  erosion,  and  but  little  lateral 
ation.    So  all  of  these  streams  cut  deeper  and  still 
sr  year  by  year  until  their  banks  are  towering  cliffs  of 
rock.    These  deep,  narrow  gorges  are  called  caflons. 
ir  more  than  a  thousand  miles  along  its  course  the 
loiado  has  cut  for  itself  such  cafions.    The  Rio  Vir- 
Kanab,  Paria,  Escalante,  Dirty  Devil,   San   Rafael, 
and  Uinta,  on  the  west;   the  Grand,  Yampa,  San 
n,  and  Little  Colorado  on  the  east — have  also  cut  for 
selveis  such  narrow,  winding  gorges  or  deep  cafions. 
river  entering  these  has  cut  another  canon ;  every 
creek  has  cut  a  caflon,  every  brook  runs  in  a 
cation;  every  rill  born  of  a  shower,  and  born  again  of 
1^  a.  shower,  and  living  only  during  these  showers,  has  cut 
jT^^-for  itself  a  cafLon ;  so  that  the  whole  upper  portion  of  the 
basin   of    the   Colorado  is  traversed   by  a  labyrinth  of 
;]ttie8e  deep  gorges. 

About  the  basin  are  mountains  ;  within  the  basin  are 
'^Calion  fforges ;  the  stretches  of  land  from  caflon  brink  to 
I  .cafion  brink  are  of  naked  rock  or  drifting  sands,  with  here 
^  and  there  lines  of  volcanic  cones,  and  with  black  scoria 
ST.  and  ashes  scattered  about.    These  cafion  gorges  and  dcs- 
r    art  wastes  have  prevented  the  traveler  from  penetrating 
I'- ,  the  country,  so  that,  until  the  Colorado  River  Exploring 
t     Expedition  was  organized,  it  was  almost  unknown. 
;,         Our  way  for  nearly  fifty  miles  was  through  the  Green 
River  Bad  Lands,  a  region  of  desolation.    The  ro.cks  are 
*  •    sandstones  and  shales,  gray  and  buff,  red  and  brown,  blue 
and  black  strata  in  many  alternations,   lying  nearly  hori- 
zontal, and  almost  without  soil  or  vegetation  ;  but  they 
are  all  very  soft  and  friable,  and  are  strangely  carved  by 
the  rains  and  streams.    The  fantastic  rain-sculpture  imi- 


k-. 


GEOGRAPHY.  513 

tates  architectural  forms,  and  suggests  riide  and  weird 
statuary. 

The  general  course  of  the  Green  here  is  to  the  south. 
The  Uinta  Mountains  have  an  cast  and  west  direction,  and 
rtand  directly  athwart  the  course  of  the  stream  ;  yet  it 

Skies  along  quietly  as  if  a  mountain  range  were  no  tonni- 
Lble  obstruction  to  its  progress.  It  enters  the  range  by 
•a  flaring,  brilliant  red  gorge,  that  may  be  seen  from  the 
northwest  a  score  of  miles  away.  The  great  mass  of  the 
qionntain  ridge  through  which  the  gorge  is  cut  is  compos- 
ed bf.bright  vermilion  rocks,  but  they  are  surmounted  by 
bxoad  bands  of  mottled  buff  and  gray,  and  these  banc^ 
come  down  with  a  gentle  curve  to  the  water's  edge  on  the 
,  nearer  slope.  This  is  the  head  of  the  first  canon  which 
#e  were  to  explore,  an  introductory  one  to  a  series  made 
by  the  river  throujg^h  this  range.  We  named  it  *'  Flaming 
Gorge."  The  cliffs  or  walls  on  either  side  we  found  to  be 
about  twelve  hundred  feet  high. 

Yon  must  not  think  of  this  mountain  range  as  a  line  of 
peaks  standing  on  a  plain,  but  as  a  broad  platform  many 
miles  wide,  from  which  the  mountains  have  been  carved 
by  the  ^vaters.  You  must  conceive,  too,  that  this  plateau 
is  cut  by  gulches  and  cafLons  in  many  directions,  and  that 
beautiful  valleys  are  scattered  about  at  various  altitudes. 

The  caflon  walls  are  buttressed  on  a  grand  scale,  and 
deep  alcoves  are  excavated  ;  rocky  crags  crown  the  cliffs, 
aildrthe  river  rolls  below.  At  noon  we  return  to  camp. 
The  siin  shcne  in  splendor  on  the  vermilion  walls,  shaded 
into  green  and  gray  where  the  rocks  were  lichened  over  ; 
the  river  filled  the  channel  from  wall  to  wall,  and  the 
cafion  opened  like  a  beautiful  doorway  to  a  region  of 
glory.  But  at  evening,  when  the  sun  was  going  down  and 
the  shadows  were  setting  in  the  caiion,  the  vermilion 
gleams  and  roseate  hues,  blended  with  lints  of  green  and 
gray,  slowly  changed  to  sombre  brown  above,  and  black 
shadows  crept  over  them  below.  Then  it  seemed  the 
shadowy  portal  to  a  region  of  gloom.  Through  this  gate- 
way we  were  to  enter  on  our  voyage  the  next  day. 

Entering  the  caflon,  we  found,  until  noon,  a  succession 
of  rapids,  over  which  our  boats  had  to  be  taken  by  lines. 
Here  I  must  explain  our  method  of  proceeding  at  such 
places.  The  "  Emma  Dean"  went  in  advance,  and  the 
other  boats  followed  in  obedience  to  signals.  When  we 
approached  a  rapid,  or  what  on  other  rivers  would  be  call- 
ed a  fall,  I  stood  on  deck  to  examine  it  while  the  oarsmen 
**  backed  water,"  and  we  drifted  on  as  slowly  as  possible. 
If  I  could  see  a  clear  chute  between  the  rocks,  away  we 
went ;  but  if  the  channel  was  beset  entirely  across,  we  sig- 
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them  over  by  lines  or  made  a  portage  ;  frequently  carry- 
ing both  cargoes  and  boats  over  the  rocks,  or  perhaps 
only  the  cargoes,  if  it  was  safe  to  let  the  boats  down.  The 
waves  caused  by  such  a  river  differ  much  from  the  waves 
of  the  sea.  The  water  of  an  ocean  wave  merely  rises  and 
falls,  the  form  only  passes  on,  and  form  chases  form  un- 
ceasingly. A  body  floating  on  such  waves  merely  rises 
and  sinks— does  not  procuress  unless  impelled  by  the  wind 
or  some  other  power ;  but  here  the  water  of  the  wave 
passes  on,  while  the  form  remains.  The  waters  plunge 
down  ten  or  twelve  feet  at  the  foot  of  a  fall,  then  spring  up 
again  in  a  great  wave,  then  down  and  up,  down  and  up,  in  a 
series  of  billows  that  gradually  disappear  in  the  more  quiet 
stream  below.  But  these  waves  are  always  there,  and  you 
can  stand  above  and  count  them.  A  boat  riding  such  waves 
leaps  and  plunges  along  with  e^reat  velocity.  Now,  the 
difficulty  in  riding  over  these  falls,  when  the  rocks  are 
out  of  tne  way,  is  in  the  first  wave  at  the  foot.    This  will 

gather  sometimes  for  a  moment,  heaping  up  higher  and 
igher  until  it  breaks  back.  If  the  boat  strilkes  it  the  in- 
stant after  it  breaks,  she  cuts  through  it,  and  the  breaker 
dashes  its  spray  over  the  boat,  and  would  wash  us  over- 
board did  we  not  cling  tight.  If  the  boat,  in  going  over 
the. falls,  chances  to  get  caught  in  some  side  current,  and 
is  turned  from  its  course  so  as  to  strike  the  wave  **  broad- 
side on,"  and  the  wave  breaks  over  us  in  the  same  instant, 
the  boat  is  capsized.  Still  we  must  cling  to  her,  for  she 
can  not  sink,  the  water-tight  compartments  acting  as 
buoys.  And  so  we  go,  dragged  through  the  waves  until 
still  water  is  reached.  We  then  right  the  boat  and  climb 
aboard.  We  had  several  such  experiences  that  day.  And 
so,  from  day  to  day,  we  toiled  on  through  the  Cfanon  of 
Lodore. 

The  journey  from  the  (rate  of  Lodore  was  marked  by 
disasters  ana  toils.  At  the  junction  of  the  Yampa  and 
Green  we  found  a  beautiful  park,  inclosed  on  every  side 
by  towering  walls  of  gray  sandstone,  smooth  and  vertical. 
Tnere  are  three  river  entrances  into  this  park — one  down 
the  Green,  one  down  the  Yampa,  and  one  up  the  Green ; 
there  is  a  fourth  entrance  by  a  side  caflon  that  comes  in 
from  the  south.  Elsewhere  this  park  is  unapproachable. 
The  way  through  the  Cafion  of  Lodore  is  a  difficult  and 
dangerous  one.  The  course  of  the  Yampa  for  forty  miles 
above  its  mouth  is  through  another  cafion  ;  it  also  is  diffi- 
cult and  dangerous.  Green  River  runs  through  a  cafion 
below  Echo  Park,  beset  with  rocks  and  interrupted  by 
falls.  So  it  may  be  said  that  the  park  has  but  one  practi- 
cable entrance,  that  by  a  side  cafion  so  narrow  in  many 
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observations  necessary  to  determine  the  latitude  and  lon- 
gitude of  the  junction  of  the  two  rivers. 

The  Green  is  greatly  increased  by  the  Yampa,  and  we 
now  had  a  much  larger  river.  All  this  volume  of  water, 
confined  as  it  was  in  a  narrow  channel,  and  rushing  with 
great  velocity,  was  set  eddying  and  spinning  into  whirl- 
pools by  projecting  rocks  and  shortcurves.  and  the  waters 
waltzed  tneir  way  through  the  cailon.  The  cafion  was 
much  narrower  than  any  we  had  seen.  With  difficulty  wc 
managed  our  boats.  They  spun  about  from  side  to  side  ;  we 
knew  not  where  we  Were  going,  and  found  it  impossible  to 
keep  them  headed  down  the  stream.  At  first  tnis  caused 
U8  great  alarm,  but  we  soon  found  there  was  but  little 
danger,  and  that  we  really  were  making  progress  on  our 

way. 

Moving  down  the  river,  we  left  the  valley  country 
and  entered  the  Cafion  of  Desolation.  At  first  its  waters 
were  quiet,  and  the  walls  were  low,  but  the  cut  edges  of 
the  rock  were  often  found  to  be  vertical,  sometimes  ter- 
raced, and  in  many  places  the  steps  of  the  terraces  were 
sloping^.  In  these  great  curves  vast  ampithcatres  were 
formed,  now  in  vertical  rocks,  now  in  steps.  The  salient  of 
rock  within  the  curve  is  usually  broken  down  in  a  steep 
slope,  and  we  stopped  occasionally  to  climb  out  at  such  a 
place.  Steadily,  too,  the  walls  increased  in  altitude,  and, 
after  a  run  of  a  day  or  two,  the  waters  became  more  rapid. 
At  last  we  Were  in  a  caiion  with  ragged,  broken  walls,  with 
many  lateral  gulches  or  cafions  entering  on  either  side ; 
the  river  became  rough,  and  occasionally  it  was  necessary 
to  use  lines  in  passing  rockv  places. 

But  I  may  not  stop  to  tell  all  our  adventures  and  mis- 
haps— of  rapids  and  falls,  of  dangerous  rocks,  of  towering 
walls,  and  of  wild,  magnificent  scenery.  I  may  not  de 
sscribe  the  climb  to  the  summit  of  the  plateau,  our  hunt 
among  the  forest,  or  tell  about  the  meadow-bordered 
lakes  above.  At  last  we  left  the  Cafion  of  Desolation,  and 
entered  Gray  Cafion. 

Through  this  gorge  the  river  was  swift,  and  there  were 
many  rapids ;  when  they  were  comparatively  smooth  I 
stood  on  deck,  keeping  careful  watch  ahead,  and  we  glid- 
ed along,  mile  after  mile,  plying  strokes,  now  on  the  right, 
then  on  the  left,  just  sufficient  to  guide  our  boat  past  the 
rocks  into  smooth  water,  until  we  emerged  from  the  canon 
below. 

The  plateau  through  which  Gray  Cafion  is  cut  termi- 
nates abruptly  on  the  south  in  a  bold  escarpment  known  as 
the  Book  Qiffs.  The  river  below  the  cliffs  runs  for  a  time 
through  a  valley.    Extensive  sand-plains  reach  back  from 
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the  immediate  river  valley  as  far  as  we  could  see,  on 
either  side.  These  naked  drifting^ sands  gleamed  brilliant- 
ly in  the  midday  sun  of  July.  The  heat  reflected  from 
lie  glaring  surface  produced  a  curious  motion  of  the 
atmosphere ;  little  currents  were  made,  and  the  whole 
seemed  shiftincf  and  unstable.  One  moment,  as  wc  looked 
out  over  the  landscape,  the  atmosphere  seemed  to  be 
trembling  and  moving  about,  giving  the  impression  of  an 
unstable  land;  plains  and  hills,  and  cliffs,  and  distant 
mountains  seemed  vaguely  to  be  floating  about  in  a  trem- 
bling, wave-rocked  sea,  and  patches  of  landscape  would 
seem  to  float  away  and  be  lost,  and  then  reappear.  Just 
opposite  our  camp  there  were  buttes,  composed  of  rock, 
that  were  outlines  of  cliffs  to  the  left.  Below,  they  were 
composed  of  shales  and  marls  of  light  blue  and  slate  col- 
ors, and  above,  the  rocks  were  buff  and  gray,  and  then  red. 
The  buttes  are  buttressed  below  where  the  azure  rocks 
were  seen,  and  terraced  above  through  the  buflf  and  gray 
and  red  beds.  A  lone  line  of  cliffs,  or  rock  escarpment, 
separates  the  table-lands  through  which  Gray  Cafion 
is  cut,  from  the  lower  plain.  The  eye  can  trace  these 
azure  beds  and  cliffs  on  either  side  of  the  river  in  a  long 
line,  extending  across  its  course  until  they  fade  away 
in  the  perspective.  These  cliffs  are  many  miles  in  length, 
and  hundreds  of  feet  in  height,  and  all  these  buttes,  great 
mountain  masses  of  rock,  seen  through  the  shifting atmo- 
■  sphere,  seem  dancing  and  softly  moving  about. 

On  one  occasion  we  entered  a  cafion  with  low  red  walls. 
A  short  distance  below  its  head  we  discovered  the  ruins 
of  an  old  building  on  the  left  wall.    There  is  a  narrow 

Elain  between  the  river  and  the  wall  just  here,  and  on  the 
rink  of  a  rock  two-hundred  feet  high,  this  old  house 
stood.  Its  walls  were  of  stone,  laid  in  mortar  with  much 
regularity.  It  was  probably  built  three  stories  high  ;  the 
lower  story  was  yet  almost  intact,  the  second  much  bro- 
ken down,  and  scarcely  anything  was  left  of  the  third. 
Great  quantities  of  flint  chips  were  found  on  tne  rocks 
near  by,  and  many  arrow-heads,  some  perfect,  others  bro- 
ken, and  fragments  of  pottery  were  strewn  about  in  great 
profusion.  On  the  face  of  the  cliff  under  the  building, 
and  along  down  the  river  for  two  or  three  hundred  yards, 
there  were  many  etchings. 

The  principal  building  is  situated  on  the  summit  of  the 
hill.  Farts  of  the  walls  were  standing  to  the  height  of 
eight  or  ten  feet,  and  the  mortar  still  remained  in  some 
places.  The  house  was  in  the  shape  of  an  L,  with  five 
rooms  on  the  ground  floor;  one  in  the  angle,  and  two  in 
each  extension.    In  the  space  in  the  angle  there  was  a 
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the  immediate  river  vallev  as  far  as  we  could  see,  on 
either  side.  These  naked  drifting  sands  gleamed  brilliant- 
ly in  the  midday  sun  of  July.  The  heat  reflected  from 
tne  glaring  surface  produced  a  curious  motion  of  the 
atmosphere;  little  currents  were  made,  and  the  whole 
seemed  shiftinsf  and  unstable.  One  moment,  as  we  looked 
oat  over  the  landscape,  the  atmosphere  seemed  to  be 
trembling  and  moving  about,  giving  the  impression  of  an 
unstable  land;  plains  and  hills,  and  cliffs,  and  distant 
mountains  seemed  vaguely  to  be  floating  about  in  a  trem- 
bling, wave-rocked  sea,  and  patches  of  landscape  would 
seem  to  float  away  and  be  lost,  and  then  reappear.  Just 
opposite  our  camp  there  were  buttes,  composed  of  rock, 
that  were  outlines  of  cliffs  to  the  left.  Below,  they  were 
composed  of  shales  and  marls  of  light  blue  and  slate  col- 
ors, and  above,  the  rocks  were  buff  and  gray,  and  then  red. 
The  buttes  are  buttressed  below  where  the  azure  rocks 
were  seen,  and  terraced  above  through  the  buflf  and  gray 
and  red  beds.  A  long  line  of  cliffs,  or  rock  escarpment, 
separates  the  table-lands  through  which  Gray  Cnfion 
is  cut,  from  the  lower  plain.  The  eye  can  trace  these 
azure  beds  and  cliffs  on  either  side  of  the  river  in  a  long 
line,  extending  across  its  course  until  they  fade  away 
in  the  perspective.  These  cliffs  are  many  miles  in  length, 
and  hundreds  of  feet  in  height,  and  all  these  buttes,  great 
mountain  masses  of  rock,  seen  through  the  shifting  atmo- 
sphere, seem  dancing  and  softly  moving  about. 

On  one  occasion  we  entered  a  canon  with  low  red  walls. 
A  short  distance  below  its  head  we  discovered  the  ruins 
of  an  old  building  on  the  left  wall.    There  is  a  narrow 

Elain  between  the  river  and  the  wall  just  here,  and  on  the 
rink  of  a  rock  two-hundred  feet  high,  this  old  house 
stood.  Its  walls  were  of  stone,  laid  in  mortar  with  much 
regularity.  It  was  probably  built  three  stories  high  ;  the 
lower  story  was  yet  almost  intact,  the  second  much  bro- 
ken down,  and  scarcely  anything  was  left  of  the  third. 
Great  quantities  of  flint  chips  were  found  on  ttie  rocks 
near  by,  and  many  arrow-heads,  some  perfect,  others  bro- 
ken, and  fragments  of  pottery  were  strewn  about  in  great 
profusion.  On  the  face  of  the  cliff  under  the  building, 
and  along  down  the  river  for  two  or  three  hundred  yards, 
there  were  many  etchings. 

The  principal  building  is  situated  on  the  summit  of  the 
hill.  Farts  of  the  walls  were  standing  to  the  height  of 
eight  or  ten  feet,  and  the  mortar  still  remained  in  some 
places.  The  house  was  in  the  shape  of  an  L,  with  five 
rooms  on  the  ground  floor ;  one  in  the  angle,  and  two  in 
each  extension.    In  the  space  in  the  angle  there  was  a 
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deep  excavation.  From  what  we  knew  of  the  people  in 
the  province  of  Tusayan,  who  are  doubtless  of  the  same 
race  as  the  former  inhabitants  of  these  ruins,  we  conclud- 
ed that  this  was  a"Kiva"  or  underground  chamber,  in 
which  their  religious  ceremonies  were  performed. 

The  sandstone  through  which  this  caiion  is  cut,  is  red 
and  homogeneous,  being  the  same  as  that  through  which 
Labyrinth  Caiion  runs.  The  smooth  naked  rock  stretches 
out  on  either  side  of  the  river  for  many  miles,  but  curious- 
ly-carved mounds  and  cones  are  scattered  everywhere, 
and  deep  holes  are  worn  out. 

I  attempted  to  climb  a  rounded  eminence,  from  which  I 
hoped  to  obtain  a  good  look-out  over  the  surrounding 
country.  It  was  formed  of  smooth  mounds  piled  one 
above  another,  and  up  these  I  climbed,  winding  here  and 
there  to  find  a  practicable  way,  until  near  the  summit, 
when  they  became  too  steep  for  me  to  proceed.  I  search- 
ed about  tor  a  few  minutes  for  a  more  easy  way ;  what 
was  my  surprise  at  finding  a  stairway,  evidently  cut  in  the 
rock  by  human  hands !  At  one  place,  where  there  is  a 
vertical  wall  ten  or  twelve  feet  high,  I  found  an  old  rick- 
etty  ladder.  It  may  be  that  this  was  a  watch-tower  of 
that  ancient  people  whose  homes  we  had  found  in  ruins. 
On  many  of  the  tributaries  of  the  Colorado  I  had  before 
examined  their  deserted  dwellings.  Those  that  showed 
evidences  of  being  built  during  the  latter  part  of 
their  occupation  of  the  country,  were  usually  placed  on 
the  most  inaccessible  cliffs.  Sometimes  the  mouths  of 
caves  had  been  walled  across,  and  there  were  many  other 
evidences  showing  their  anxiety  to  secure  defensible  posi- 
tions. 

Probably  the  nomadic  tribes  were  sweeping  down  upon 
them,  and  they  resorted  to  these  cliffs  and  caHons  for  safe- 
ty. It  is  not  unreasonable  to  suppose  that  this  orange- 
mound  was  used  as  a  watch-tower. 

I  stood  where  a  lost  people  had  lived  centuries  ago,  and 
looked  over  the  same  strange  country.  I  gazed  off"  to 
great  mountains  in  the  northwest,  slowly  covered  by  the 
night  until  they  were  lost,  and  then  turned  toward  camp. 

(117) 
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DISCOVERY  OF  NEW  GOLD  FIELDS. 

No  expedition  since  the  war  has  attracted  more  atten- 
tion or  excited  more  interest  than  the  one  which  left  Fort 
Abraham  Lincoln,  Dakota,  on  the  2d  of  July,  1874,  to  ex- 
plore the  Black  Hills.  This  region  of  country,  lying  in 
the  southwestern  part  of  Dakota,  and  extending  some  dis- 
tance into  Wyoming,  and  slightly  indenting  Montana,  has, 
until  now,  in  its  interior  been  entirely  unexplored  by  the 
white  man.  Previous  expeditions  have  skirted  the  hills, 
but  never  penetrated  them,  and  we  have  been  dependent 
on  the  reports  and  traditions  of  the  Indians  for  the  little 
we  have  known  of  them.  The  hostility  of  the  Indians  has 
defeated  any  attempts  to  explore  the  country  by  civilian 
parties. 

The  present  expedition  was  entirely  a  military  one,  and 
consisted  of  ten  companies  of  the  Seventh  cavalry,  two 
companies  of  infantry,  and  three  pieces  of  artillery,  in  all 
about  700  soldiers,  with  the  addition  of  a  train  of  120 
wagons,  and  about  as  many  teamsters,  the  whole  under 
command  of  Major-General  George  A.  Custer.  The  sci- 
entific corps  consisted  of  Colonel  William  Ludlow,  U.S. 
Engineer  Corps  ;  W.  H.  Wood,  assistant ;  Professor  N.  H. 
Winchell,  geologist ;  Professor  A.  B.  Donaldson,  assist- 
ant ;  George  B.  Grinnell,  paleontologist ;  L.  H.  North,  as- 
sistant ;  Dr.  J.  W.  Williams,  chief  medical  officer,  botanist. 

The  expedition  reached  the  Black  Hills  about  the  20th  of 
July,  after  a  march  of  eighteen  days,  mostly  over  an  arid, 
treeless,  desert  country.  General  Custer,  in  spite  of  the 
prophecies  of  his  Indian  guides,  who  declared  the  thing 
impossible,  succeeded  in  penetrating  to  the  very  interior  of 
the  hills  with  his  wagon  train,  and  by  sending  off  detach- 
ments of  cavalry  here  and  there,  has  succeeded  in  explor- 
ing and  mapping  the  hills  through  their  entire  length  and 
breadth.  The  country  is  found  to  be  of  great  scenic 
beauty,  as  shown  by  our  illustration,  and  is  luxuriant  in 
vegetation,  abundant  in  game,  timber,  and  good  water. 
Thousands  of  acres  of  fertile  land  invite  settlement.  The 
country,  however,  is  a  part  of  the  Sioux  reservation, 
and  can  not  be  opened  to  the  whites  until  the  govern- 
ment shall  make  some  satisfactory  arrangement  with 
the  Indians. 

On  the  31st  of  July  gold  was  discovered  alongthe  banks 
of  a  creek  on  which  the  expedition  was  encamped,  the 
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The  question  of  the  color  of  the  emerald  has  lately  been 
studied  with  particular  care  by  Mr.  Greville  Williams. 
The  green  hue  of  this  gem  is  of  a  different  quality  from 
that  of  the  precious  berj'^l  and  the  aquamarine,  indeed,  it 
closely  approaches,  in  really  good  specimens,  to  the  pure 
green  of  the  solar  spectrum.  Thecoloris,  also,  far  moreper- 
manent  than  that  of  some  beryls,  especially  those  of  a  yellow 
or  greenish-yellow  hue,  which  become  bluish,  or  even  pale 
blue,  when  heated  before  an  ordinar}^  gas  blowpipe  jet, 
long  before  they  show  any  signs  of  incipient  fusion.  The 
emerald,  on  the  other  hand,  when  heated  alone  before  the 
oxyhydrogen  blowpipe,  bears  a  bright  red  heat  without 
loss  of  color,  and  even  when  it  begins  to  fuse  the  edges 
only  become  colorless  and  opaque,  the  centre  remaining 
green.  Even  when  fused,  emeralds  are  kept  at  the  maxi- 
mum temperature  attainable  by  means  of  the  oxyhydrogen 
blowpipe,  they  retain  an  opalescent  dull  green  hue  for 
some  time,  and  it  is  only  after  prolonged  heating  that 
they  become  at  last  transparent,  and  almost  free  from 
color.  Artificial  beryl-glasses  are  made  by  taking  the 
essential  constituents  of  the  mineral  in  the  percentage 
proportions  here  given : 

Silica. 67.5 

Alumina 18,5 

Glucina 14.0 

100.0 

By  the  fusion  of  these  ingredients  together,  ^  beryl-glass 
is  obtained  which  is  practically  identical  in  physical  and 
chemical  characters  with  that  resulting  from  the  fusion  of 
the  native  emerald  or  beryl.  In  each  case  the  hardness  is 
reduced  below  7  (that  of  quartz),  and  the  specific  gravity  is 
only  2.42,  instead  of  2.7.  These  are  signs  that  the  compound 
has  passed  into  the  vitreous  condition,  and  that  it  is  desti- 
tute of  crystalline  structure.  Though  really  identical  in 
chemical  composition  with  the  native  beryl,  these  beads  are 
nothing  more  than  **  beryl-glasses,"  and  can  never  in  such 
a  condition  compete  with  the  true  native  stones.  Even 
were  the  exact  tint  of  color  to  be  achieved,  and  if  the 
hardness  and  specific  gravity  of  the  artificial  glasses  were 
much  increased,  still  there  would  remain  one  fatal  inferi- 
ority to  the  true  emerald.  For  an  emerald  is  dichroic,  ex- 
hibiting, when  viewed  along  the  principal  axis  of  the  crys- 
tal, a  green  hue  decidedly  dashed  with  yellow,  while,  when 
viewed  in  my  direction  transverse  to  this,  it  shows  a  green 
color  verging  a  little  towards  blue. 

One  of  the  main  objects  for  which  Greville  Williams' 
research  was  undertaken,  was  the  settlement  of  the  rela- 
tion between  the  so-called  organic  matter  found  in  the 
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Some  perfectly  transparent  and  flawless  ac[uamarines 
have  been  found  of  enormous  size.  One  Brazilian  stone 
weig^hs  225  troy  ounces,  and  is  as  big  as  the  head  of  a  calf  ! 
The  writer  of  this  notice  has  seen  one  in  London,  of  a 
rough  spherical  form,  of  perfect  purity,  though  pale  in 
tint,  and  nearly  4  inches  in  diameter.  Mr.  Hope  pos- 
sesses, in  the  hilt  of  Murat's  sword,  an  aquamarine  of  re- 
markable size :  there  is  also  a  fine,  richly-colored  stone 
among  the  Crown  jewels  in  the  Tower  of  London. 

(26) 
THE  GLACIAL  LAKE  PERIOD. 

The  theory  of  the  blocking  up  by  ice  of  the  drainage  of 
countries  in  the  glacial  period,  and  the  formation  of  large 
and  small  lakes,  will,  according  to  T.  Belt,  explain  the  ex- 
istence of  many  stratified  deposits  that  are  supposed  to 
prove  the  great  submergence  of  the  land  below  the  wa- 
ters of  the  ocean.  Thus,  if  the  ice  once  filled  the  beds  of 
the  German  Ocean  and  the  Irish  Sea,  all  our  rivers  run- 
ning to  the  west  and  to  the  east  must  have  at  one  time 
been  dammed  back  by  it.  Similarly,  every  lateral  valley 
in  the  north  of  England  and  in  Scotland  was  at  one  time 
or  another  occupied  by  a  glacial  lake ;  and  thus,  I  believe, 
says  the  author,  the  stratified  sands,  often  false-bedded, 
that  lie  above  the  boulder-clay,  were  formed.  In  many 
cases  the  barrier  ice  seems  to  have  been  suddenly  remov- 
ed or  broken  through,  and  the  escaping  rush  of  water  has 
cut  down  through  the  sands  and  left  them  in  long  ridges 
or  isolated  mounds. 

Again,  the  ice  that  descended  from  the  mountains  of 
Scandinavia  must  have  dammed  back  all  the  rivers  of 
Northern  Europe ;  and  I  think  that  a  great  part  of  Cen- 
tral Europe  must  at  that  time  have  been  occupied  by 
great  fresh-water  lakes  over  which  floated  icebergs. 

DISCOVERY  OF  INTERESTING  FOSSILS. 

Prof.  O.  C.  Marsh,  of  Yale  College,  recently  made  an 
important  and  somewhat  dangerous  expedition  in  the 
"  Bad  Lands,"  south  of  the  Black  Hills,  in  Dakota  Terri- 
tory. The  opposition  of  the  Indians,  who  were  collected 
in  great  numbers  at  the  Red  Cloud  Agency,  the  point  of 
departure  of  the  expedition,  and  the  intense  cold,  were  not 
sufficient  to  cool  the  enthusiasm  of  Professor  Marsh  in  his 
great  bone  hunt,  and  the  results  obtained  were  very  grati- 
fying. The  following  is  a  brief  description  of  these  inter- 
esting disco  V^eries : 

The  bones  obtained  are  those  of  tropical  animals,  of  the 
miocene  era.  There  are  nearly  two  tons  of  these  fossils ; 
most  Pf  them  ^re  rare  specimens,  illustrative  of  entire 
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nearly  a  mile  long  and  half  a  mile  wide.  The  debris  of 
this  moraine  consists  of  small  square  and  angular  stones, 
clearly  showing  that  they  have  not  come  from  any  great 
distance.  And  just  over  the  range,  on  the  Pacific  slope, 
there  are  the  remains  of  the  largest  moraine  I  have  ever 
seen,  consisting  of  feldspathic  boulders  of  immense  size. 
I  conclude,  therefore,  that  it  was  during  that  period  of  in- 
tense cold  that  the  frost  penetrated  so  lar  down  into  these 
rocks ;  and  that  it  has  been  there  ever  since,  and  bids  fair 
to  remain  for  a  long  time  to  come.  (7) 

THE  MAMMOTH  CAVE  OF  MEXICO. 

It  is  said  that  the  cave  of  Cacahuamilpa  is  the  largest 
cave  in  the  world.  Several  persons,  who  nave  visited  the 
Mammoth  Cave  of  Kentucky  and  that  of  Cacahuamilpa  in 
Mexico,  pronounce  the  latter  the  larger.  A  volcanic 
mountain  with  an  extinct  crater  covers  this  cave.  It  is 
not  described  in  guide-books  or  books  of  travel.  It  has, 
in  fact,  never  been  adequately  described.  Mr.  Porter  C. 
Bliss  has  twice  examined  and  explored  it,  the  last  time  in 
February  of  the  present  year.  Six  hundred  persons  con- 
stituted the  last  exploring  party  ;  they  were  provided  with 
Bengal  lights  and  scientific  appliances.  After  reaching  a 
level  at  perhaps  50  feet  depth,  they  proceeded  3f  miles  into 
the  interior.  The  roof  was  so  high — a  succession  of  halts 
— that  rockets  often  exploded  before  striking  it.  Laby- 
rinthine passages  leave  the  main  hall  in  every  direction. 
Stalagmites  and  stalactites  are  abundant.  Below  this 
cave,  at  a  great  depth,  are  two  other  immense  caves,  from 
each  of  which  issues  a  branch  of  a  great  river,  uniting 
here.  These  two  rivers  enter  some  five  miles  distant  at 
the  other  side  of  the  mountain,  flow  parallel,  and  issue  at 
last  together.  Vast  quantities  of  bats  are  the  most  nume- 
rous inhabitants  of  these  caverns. 

A  HILL  OF  SULPHUR. 
One  of  the  most  remarkable  deposits  of  native  sulphur, 
as  yet  discovered,  is  a  great  hill  composed  of  the  afinost 
pure  article,  found  some  two  years  ae^o  at  a  distance  of 
thirty  miles  south  of  the  Union  Pacific  Railway  and  nine 
hundred  miles  west  of  Omaha.  This  marvelous  deposit 
is  found  to  consist  almost  wholly  of  sulphur,  containing 
only  15  per  cent  of  impurities.  The  best  deposits  hereto- 
fore available  are  those  found  in  Sicily.  The  principal 
supplies  for  the  manufacture  of  sulphuric  acid  come  from 
there  ;  the  deposits  contain  35  per  cent  of  impurities  and 
65  per  cent  of  sulphur.  Our  western  sulphur  hill,  there- 
fore, is  much  the  most  valuable,  and  promises  to  become 
ere  Jong  of  great  importance  to  the  country.  (83) 
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cut  oflF  by  the  exhaustion  of  the  plastidules  of  the  most 
distant  ancestor.  This  accounts  for  what  has  been  called 
the  law  of  abbreviated  heredity. 

In  the  beginning  there  existed  no  living  beings  upon 
this  planet.  All  living  beings  have  been  originally  pro- 
duced by  conversion  of  inorganic  matter  first  into  the 
simplest  organic  being,  protopTasson,  This  "  special  crea- 
tion" has  been  many  times  repeated  since  the  beginning, 
and  is  still  going  on  ;  and  so  has  evolution,  which  is  re- 
generation according  to  the  laws  of  adaptation  and  here- 
dity, been  going  on  from  the  beginning,  and  is  still  going 
on.  The  protopiasson  which  started  on  its  evolution  first 
in  time,  is,  other  circumstances  being  equal,  most  highly 
developed,  which  means  that  it  may  be  stated  as  generally 
true  that  the  most  highly  developed  organisms  are  so 
simply  because  they  are  the  oldest  in  organic  existences ; 
those  in  their  constitution  nearest  protaplasson  are  the 
youngest.  The  difference  of  rank  among  existing 
forms  is  mainly  due  to  the  difference  of  time  during 
which,  or  the  number  of  times  which,  regeneration  has 
occurred;  the  difference  of  direction  in  which  develop- 
ment has  taken  place  is  due  to  the  modifying  or  adapting 
influences  with  which  the  organism  has  been  surrounded. 
The  fossil  fish  of  the  Silurian  age  is  not  the  ancestor  of 
any  fish  now  living ;  if  any  of  its  progeny  has  survived,  it 
belongs  now  to  a  different  class  of  vertebrates  than  fish  ; 
the  fish  of  to-day  comes  from  protopiasson  which  has  ori- 
ginated later  in  time  than  that  from  which  the  Silurian  fish 
sprang.  Man  has  not  been  most  recently  created,  but 
earliest.  We  are  really  the  descendants,  or  the  ascendants, 
of  the  oldest  inhabitants  of  our  globe.  (i44) 

STRUCTURE  OF  COAL. 

By  close  investigation,  E.  W.  Binney,  F.R.S.  believes 
that  he  has  established  the  following  facts  :  Soft  caking, 
or  ch-erry,  coal  is  chiefly  composed  of  the  bark,  cellular 
tissue,  and  vascular  cylinders  of  coal  plants,  with  some 
macrospores  and  microspores.  Caking  coal  has  much  the 
same  composition,  except  that  it  contains  a  greater  pro- 
portion of  bark.  Splint,  or  hard  coal,  has  a  nearly  similar 
composition,  but  with  a  great  excess  of  macrospores. 
Cannel  coal,  especially  that  yielding  a  brown  streak,  is 
formed  of  the  remains  of  different  portions  of  plants  which 
had  been  long  macerated  in  water;  it  contains  a  great  ex- 
cess of  microspores.  Macrospores  are  from  ^V  to  ^  of 
an  inch  in  diameter,  and  can  be  easily  seen  by  the  naked 
eye.  Their  exterior  is  composed  of  a  brown  coriaceous 
substance,  containing  within  it  carbonate  of  lime  or  bisul- 
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NEW  RELATIONS  OF  PLANETARY  ORBITS. 

Professor  Daniel  Kirkwood  announces  the  discove- 
ry of  some  remarkable  relations  of  the  asteroid  orbits  to 
those  of  the  larger  planets.  Near  the  close  of  the  last 
century,  Laplace  noticed  a  relation  between  the  mean  mo- 
tions of  Jupiter's  first  three  satellites  ;  and  from  the  re- 
sults obtained  by  that  astronomer,  it  occurred  to  Profes- 
sor Kirkwood  that  similar  relations  might  probably  be 
found  in  the  zone  of  minor  planets  interior  to  the  great 
masses  of  Jupiter  and  Saturn.  The  investigation  has  led 
to  interesting  discoveries,  which  the  author  promises 
shall  soon  be  published  in  full.  As  specimens  of  the  cor- 
relations detected,  he  states  the  following : 

I.  Five  times  the  mean  motion  of  Concordia,  minus  nine- 
teen times  that  of  Jupiter,  ^/«j  fourteen  times  that  of  Sa- 
turn, equals  zero.  2.  Five  times  the  mean  longitude  of 
Concordia,  /?«/««5  nineteen  times  that  of  Jupiter, //^^j  four- 
teen times  that  of  Saturn,  is  equal  to  a  semi-circumference, 
one  hundred  and  eighty  degrees. 

These  discoveries,  while  tending  to  throw  light  upon 
the  genesis  of  the  solar  system,  may,  according  to  Profes- 
sor Kirkwood,  be  explained  by  the  nebular  hypothesis  of 
Laplace,  or  equally  well  by  the  accretion  theory  advocated 
by  Proctor,  so  that  they  do  not  tend  to  confirm  the  com- 
parative truth  of  either  supposition. 

THE  SPECTRA  OF  PLANETS. 

Der  Naturforscher,  No.  36,  contains  an  account  of  Herr 
Vogel's  observations  on  the  spectra  of  the  planets.  Mer- 
cury he  finds  to  give  a  spectrum  most  in  accordance  with 
that  of  the  sun,  and  that  some  bands  which  are  produced 
by  the  action  of  our  atmosphere  belong  to  that  planet. 
Venus  likewise  shows  bands  like  those  of  our  atmosphere. 
In  Uranus  numerous  lines  of  the  solar  spectrum  are  re- 
cognizable, but  in  the  least  refrangible  parts  are  a  few 
bands  which  are  like  the  absorption  bands  of  our  atmo- 
sphere, atid  which  indicate  the  presence  of  water  vapor  in 
ronsiderable  quantity. 

Jupiter's  spectrum  lines  correspond  for  the  most  part 
with  those  01  the  sun,  but  show  certain  special  bands,  parti- 
cularly in  the  most  refrangible  parts  ;  a  dark  band  in  the 
red  being  very  noticeable.  There  are  also  lines  and  bands 
like  those  of  the  earth's  atmosphere.  The  gaseous  enve- 
lope of  Jupiter  acts  on  the  sunlight  like  our  atmosphere, 
and  the  presence  of  water  vapor  may  be  concluded.  The 
band  in  the  red  indicates  the  presence  of  something  not 
in  our  atmosphere,  or  perhaps  a  different  mixture  of  gases. 

Saturn,  besides  showing  a  certain  correspondence  with 
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Each  of  these  stars  shines  with  its  own  light — is  a  sun  like 
our  own. 

The  second  star,  in  the  order  of  distances,  is  6i  Cygni. 
Its  parallax  is  o."5i,  and  its  remoteness  37,000,000,000,000 
miles. 

Of  the  thousands  of  stars  which  have  been  studied,  wc 
know  the  distances  of  only  twenty.  Among  these  we  may 
signalize  Sirius,  a  sun  2,688  times  larger  than  our  own, 
surrounded  by  a  system  of  heavenly  bodies,  several  of 
which  are  already  known,  and  distant  from  us  82,000,000,- 
000,000  miles  ;  the  Polar  Star,  which  is  a  double  star,  dis- 
tant 292,000,000,000,000  miles  ;  and  Capella,  distant  425,- 
000,000,000,000 — a  space  which  is  traversed  by  light  in 
seventy-one  years  and  eight  months  ;  so  that  the  lumin- 
ous ray  which  reaches  us  from  this  fine  star  in  1874  must 
have  started  out  in  1803  !  Capella  might  have  been  extin- 
guished in  1804,  but  we  should  see  it  still.  It  might  go 
out  to-day,  and  yet  the  inhabitants  of  the  earth  would 
continue  to  admire  it  in  their  heavens  until  1946.  Con- 
versely, if  there  existed,  on  the  planets  gravitating  round 
Capella,  minds  whose  transcendent  vision  could  thence 
descry  our  little  earth,  lost  as  it  is  amid  the  sun's  rays, 
they  would  now  see  the  earth  of  the  year  1803,  and 
would  be  seventy-one  years  eight  months  behindhand  in 
its  history.  These  are  the  stars  that  are  nearest  to  us. 
The  others  are  incomparably  more  remote. 

There  are  stars  whose  light  can  not  reach  us  in  less  than 
100,  1,000,  or  10,000  years,  though  light  travels  at  the  rate 
of  185,000  miles  per  second  ! 

To  traverse  tne  sidereal  world  of  which  we  form  part 
(the  Milky-Way),  light  takes  15,000  years. 

To  reach  us  from  certain  of  the  nebulae,  it  must  travel 
fpr  300  times  that  period,  or  5,000,000  years. 

Let  the  imagination,  that  is  not  appalled  by  these  im- 
mensities, strive  to  conceive  of  them.  If  it  does  not  expe- 
rience the  **  vertigo  of  the  infinite,"  let  it  calmly  contem- 
plate these  abysses,  and  realize  the  position  of  the  earth 
and  of  man  in  presence  of  them.  Thus  will  it  gain  some 
conception  of  the  discoveries  made  by  sidereal  astronomy. 

Sucn  are  the  dimensions  actually  measured  in  the  gene- 
ral constitution  of  the  universe.  As  yet  we  are  only  at 
the  vestibule  of  the  edifice,  on  the  edge  of  the  abyss  of 
infinitude  :  and  we  shall  never  penetrate  very  far  beyond. 

(121) 
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ANCIENT  STONE  FORT  IN  INDIANA. 

By  Prof.  E.  T.  Cox. — Of  the  many  ancient  works  scat- 
tered over  the  greater  portion  of  the  United  States,  in- 
deed, I  might  add  over  North  and  South  America,  there 
are  none  which  possess  greater  interest  for  the  student 
of  archaeology  than  the  stone  and  earthwork  inclosures 
built  by  the  race  of  men  who  inhabited  the  country  at  a 
time  so  remote  in  the  past  history  of  the  country,  that  the 
tradition  of  the  race  of  men  who  preceded  them  can  not 
furnish  us  with  any  trust  worthy  clew  to  their  history, 
though  they  were  evidently  a  powerful  race  living  under 
organized  governments,  at  the  head  of  which  there  was, 

I)robably,  a  powerful  and  despotic  ruler  whose  will  was 
aw;  yet,  amid  all  the  remaining  records  of  their  great- 
ness, no  trace  has  been  found  of  a  national  name,  conse- 
quently they  have  been  classed  under  the  general  name 
of  "  mound-builders." 

Without  relating  the  many  evidences  which  lead  to  the 
inference  that  the  mound-builders  of  the  United  States 
had  their  origin  in  Central  America,  where  civilization 
and  arts  attained  a  degree  of  perfection  unsurpassed,  if 
equaled,  by  the  earlier  evidences  of  art  in  the  Old  World, 
I  will  merely  add  that  in  their  emigration  to  the  north- 
ward they  followed  the  shore  lines  of  the  oceans  and 
gulfs,  and  penetrated  to  the  interior  by  the  great  rivers 
and  their  tributaries,  and  took  possession  of  such  river 
sites  for  their  towns  and  forts  as  our  forefathers  subse- 
quently saw  fit  to  adopt  as  sites  for  founding  some  of  our 
present  flourishing  cities. 

One  of  the  most  remarkable  works  left  by  the  mound- 
builders  is  seen  in  Clarke  County,  Indiana,  fourteen  miles 
above  the  Falls  of  the  Ohio  River.  It  is  an  ancient  stone 
fort,  built  upon  the  terminal  point  of  a  high  ridge,  which 
is  washed  on  the  south  side  by  the  Ohio  River,  and  on 
the  north  by  Fourteen  Mile  Creek,  a  broad  and  deep 
stream  which  empties  into  the  Ohio  a  few  miles  below. 
The  point  of  the  ridge  is  pear-shaped,  and  the  fortification 
includes  from  eight  to  ten  acres.    The  highest  point  at 
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experimental  shoe  is  made 
by  fixing  under  the  sole  of 
ar  ordinary  shoe,  with  heat- 
ed gutta-percha,  a  strong 
sole  of  india-rubber  about 
fiv  e-eighths  of  an  inch  thick. 
Within  this  sole  there  is  an 
air  chamber,  which,  in  Fig. 
"     "  represented  by  dotted 

jecting  wood,  IS  compressed  at  tne  moment  the  foot  exerts 
its  pressure  on  the  ground.    The  air  expelled  from  this 
cavity  escapes  by  the  tube,  actuating  the  recording  in- 
strument in  the  hand  of  the  experimenter,  causing  it  to 
register  the  dura- 
tion    and    phases 
of  the  pressure  of 
the  foot. 

The  registering 
instrument  con- 
sists of  a  little 
drum,  with  its  up- 
per side  formed  of 
some  elastic  mem- 
brane. On  this 
membrane  rests  a 
lever  having  the 
point  of  its  long 
arm  in  contact 
with  the  surface  of 
a  revolving  cylin- 
der, which  may  be 
made  to  move  at 
any  required  rate, 
and  which  carries 
a  slip  of  paper  pre- 
pared to  receive 
the  tracings.  Fig. 
3  is  a  representa- 
tion of  this  instru- 

FIG.  Z.-RUNNER  WITH  REGISTERING     JlJ^"p^L^"^P'*'>h'^ 

APPARATUS.  tr^nsf^erse  dflata- 

tion  of  muscular  fibre  in  the  process  of  contraction. 
If  we  substitute  in  this  figure  an  experimental  shoe  for 
each  of  the  myographical  clips,  i  and  2,  we  shall  have 
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The  instrument  by  which  M.  Marey  obtains  the  tracings 
of  these  vertical  reactions  is  represented  in  Fig.  4. 

It  is  an  experimental  level-drum,  fixed  on  a  piece  of 
wood,  which  is  fastened  with  molding-wax  on  the  head 
of  the  experimenter,  as  seen  in  Fig  2.  The  drum  is  pro- 
vided with  a  piece  of  lead  placed  at  the  extremity  of  its 
level;  this  mass  acts  by  xtsmertia.  While  the  body  oscillates 
verticallv,  the  mass  of  lead  resists  these  movements,  and 
causes  tne  membrane  of  the  drum  to  sink  when  the  body 
rises,  and  to  rise  when  the  body  descends.  From  these 
alternate  actions  a  current  of  air  results,  which,  transmit- 
ted by  a  tube  to  a  legistering  lever,  shows  by  a  curve  the 
oscillatory  movements  of  the  body. 

A  complete  horizontal  oscillation  occupies?  the  time  of 
two  steps,  and,  consequently,  of  two  vertical  oscillations. 
The  body  is  carried  toward  the  right  side,  at  the  moment 
of  the  maximum  of  elevation,  which  corresponds  with  the 
middle  of  the  pressure  on  the  right  foot,  and  toward  the 
left  at  the  middle  of  the  pressure  on  the  left  foot.  This 
lateral  swaying  of  the  trunk  is  the  consequence  of  the  al- 
ternate passage  of  the  body  into  a  position  sensibly  verti- 
cal over  each  foot. 

The  body  is  advancing  at  every  moment  during  the 
step,  but  at  some  parts  of  it  more  rapidly  than  at  others. 
The  greatest  rapidity  of  advance  is  at  the  end  of  the  press- 
ure of  the  foot. 

In  walking,  the  body  does  not  leave  the  ground,  the 
footsteps  follow  each  other  without  any  interval,  and  the 
weight  of  the  body  passes  alternately  from  one  foot  to  the 
other. 

Running,  though  more  rapid  than  walking,  consists  like 
it  in  alternate  treads  of  the  two  feet,  whose  step-curves 
follow  each  other  at  equal  intervals  ;  but  it  presents  this 
difference,  that  in  running  the  body  leaves  the  ground  for 
an  instant  at  each  step.  The  pressures  of  the  feet  are 
more  energetic  than  in  walking ;  in  fact,  they  not  only 
sustain  the  weight  of  the  body,  but  impel  it  with  a  certain 
speed  both  upward  and  forward.  It  is  clear  that,  to  give 
a  mass  a  rising  motion,  a  greater  effort  must  be  exerted 
than  would  be  sufficient  simply  to  sustain  it.  The  dura- 
tion of  the  pressures  on  the  ground  is  less  than  in  walk- 
ing; this  brevity  is  proportional  to  the  energy  with  which 
the  feet  tread  on  the  ground.  These  two  elements — force 
and  brevity  of  pressure— increase  generally  with  the  speed 
at  which  a  person  runs.  The  essential  character  of  run- 
ning is  the  time  of  suspension,  during  which  the  body 
remains   in   the  air  between  two   foot-falls.    The  dura- 
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sheet  of  water,  "  Only  the  zoological  mind,"  says  Pro- 
fessor Owen,  "  can  conceive  or  attempt  to  grasp  the  lapse 
of  historical  time  so  indicated."  He  further  snows  that 
Egyptian  paintings  at  least  three  thousand  years  old  accu- 
rately represent  certain  races  in  the  precise  characteris- 
tics whicn  mark  them  now,  and  he  concludes  that  there  is 
ample  ethnological  evidence  for  extending  the  existence  of 
the  present  races  to  a  period  far  beyond  that  commonly 
assigned  them,  "  With  this  evidence  of  the  extreme  va- 
rieties of  mankind  one  thousand  five  hundred  years  B.  c, 
which  subsequently  have  undergone  little  or  no  amount 
of  change,  the  probability  is  great  that  in  the  time  of  Tho- 
thmes,  but  three  thousand  years  ago,  there  existed  also 
red  men  in  America,  Maories  in  the  Pacific,  Mongols  in 
China,  Anios  in  Japan,  Papuans  in  New  Guinea,  Tasma- 
nians,  not  then  nearly  extmct,  near  the  Antarctic  circle, 
Esquimaux  at  the  opposite  pole,  and  a  wide  dispersion  of 
sub- varieties  of  the  negro  race  over  the  African  conti- 
nent. Physiology  compels  a  retrospect  far  beyond  his- 
torical periods  of  time  for  the  establishment  of  these  va- 
rieties.' (i  i6) 

POPULATION  OF  THE  UNITED  STATES. 

The  first  census  of  the  country  was  taken  in  1790,  and 
decennial  censuses  have  been  taken  ever  since.  An  esti- 
mate has  been  made  for  the  ten  years  previous  to  1790, 
from  the  data  of  years  1790,  1800,  1810,  and  1820.  An  ex- 
amination of  these  years  exhibited  successively  by  subtrac- 
tion two  second  differences  that  were  nearly  equal,  so  much 
so  as  to  indicate  in  general,  as  the  law  of  tneir  progression, 
approximately,  constant  second  differences.  From  the  aver- 
age of  these  second  differences,  treated  as  a  second  differ- 
ence for  completing  the  series,  the  population  for  the  year 
1780  was  estimated  at  3,070,000. 

The  present  and  prospective  population  of  the  United 
States  is  as  follows  : 

1870 38,558,37*  1876 45^16,000 

1871 39i555,«K>  '877 46,624,000 

187a 40,604,000  1878 47,983,000 

1873 41,704,000  1879 49,395,000 

1874 42,856,000  1880 50,858,000 

1875 44,060,000 

SMOKING  BY  CLOCK-WORK. 

A  NEW  toy,  lately  patented,  consists  of  a  figure  of  a  dan- 
dy with  a  cigar-holoer  in  his  mouth.  In  the  pedestal 
there  is  a  small  bellows,  operated  by  clock-work  and 
spring.  A  small  cigar  is  lighted  and  placed  in  the  holder, 
and  when  the  spring  is  set  in  motion,  the  dandy  puffs 
away,  sis  natural  as  life,  until  the  cigar  is  consumed. 
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THE  RAILWAYS  OF  THE  UNITED  STATES. 

The  inauguration  of  railways  in  this  country  may  be 
said  to  date  from  the  year  1830,  when  railways  were  in 
operation  to  the  extent  of  23  miles.  At  the  close  of  1873 
there  were  seventy  thousand,  six  hundred  andfifty^ne  miles 
of  railway  in  operation.  This  great  increase,  during  the 
brief  time  of  fortv-three  years,  is  something  marvelous  to 
contemplate.  Tne  grand  average  cost  is  put  down  by  Mr. 
Poor  at  $60,000  per  mile,  or  upward  of  four  thousand  mil- 
lions of  dollars  m  the  aggregate.  The  total  earnings  were 
over  $526,000,000  and  the  operating  expenses  65  per  cent 
thereof,  or  $342,600,000,  leaving  as  net  ^rnings  the  sum 
of  $183,810,000,  out  of  which  interest  on  bonds  and  stock 
dividends  were  paid.  The  aveiage  of  the  latter  were  3.45 
per  cent  on  the  capital  stock,  the  aggregate  of  which  is 
one  thousand  nine  hundred  millions  of  dollars. 

The  aggregate  of  railways  in  1873  in  the  various  coun- 
tries of  Europe  was  as  follows:  Germany,  12,207  miles  ; 
Austria,  5,865  ;  France,  10,333  I  Russia,  7,044 ;  Great  Britain, 
15,814;  Belgium,  1.301  ;  Netherlands,  886;  Switzerland, 
820 ;  Italy,  3,667  ;  Denmark,  420 ;  Spain,  3,401 ;  Portugal, 
453;  Sweden  and  Norway,  1,049 ;  Greece,  100. 

Miles.  Population. 

Railroads  in  1873  in  Europe 63,360  282,456,743 

"  '*         United  States....,  ...  70,650  40,232,000 

THREE  THOUSAND  FIVE   HUNDRED  MILES  BY 

RAILWAY. 
The  new  route  between  San  Francisco  and  New-York 
is  thus  composed : 

X  Miles. 

Central  Pacific — San  Francisco  to  Ogden 878 

Union  Pacific — Ogden  to  Kearney 835 

Btirlington  and  Missouri  River,  in  Neb. — Kearney  to  Hastings..     40 

St.  Joseph  &  Denver  City — Hastings  to  St.  ^osepn 226 

Hannibal  &  St.  Joseph — St.  Joseph  to  Hannibal 206 

Hannibal  to  Louisiana 25 

Chicago  &  Alton— Louisiana  to  Chicago 275 

Michigan  Central— Chicago  to  Detroit 284 

Great  Western — Detroit  to  Suspension  Bridee 230 

New  York  Central— Suspension  Bridge  to  New  York 447 

Across  the  Continent 3i44<5 

TO   BOSTON. 

San  Francisco  to  Chicago 1 2,485 

Chicago  to  Albany 818 

Albany  to  Boston 201 

3-504 

The  maximum  cost  of  transporting  railway  freight,  last 
year,  between  New-York  and  Chicago,  was  7  mills  per  ton 
per  mile.'  The  total  cost  of  moving  freight  by  canal 
(horse-power  being  used  for  towage)  is  5  mills  per  ton  per 
mile. 
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lestation.     The  passage  of  a  law  was    also  obtained  for- 
bidding their  being  killed  for  five  years. 

English  sportsmen  are  now  taking  measures  to  intro- 
duce the  same  species  into  Great  Britain  and  Ireland,  with 
what  success  remains  to  be  seen. 

THE  AINOS. 

In  the  Journal  of  the  Anthropological  Institute,  Lieuten- 
ant Swill  ton  C.  Holland,  R.N.,  gives  an  exceedingly  in- 
teresting paper  upon  the  Ainos,  or  the  supposed  aborigi- 
nes of  Yesso,  Saghalien  Kunashir,  and  the  most  of  the 
Kurile  Islands.  Although  in  utter  subjugation  to  the  Jap- 
anese, they  are  a  distinct  race,  in  form,  language,  cloth- 
ing, building,  navigation,  feasts,  and  superstitions.  The 
men  are  of  middle  stature :  they  carefully  cultivate  the 
beard  and  mustache,  never  using  knife  or  scissors  upon 
them.  Their  bodies  are  also  covered  with  coarse  hair, 
growing  profusely  on  the  breast,  arms,  and  legs,  and  in 
some  cases  even  over  the  backbone. 

Their  only  method  of  computing  time  is  by  great  events, 
as,  for  example,  the  time  of  the  great  snow-storm,  the 
catching  of  the  big  fish,  etc.  They  preserve  a  rough  rec- 
ord of  their  ancient  history  in  songs  and  tales.  The 
mode  of  saluting  among  the  men  is  to  rub  the  hands  to- 
gether, raise  them  to  the  forehead,  palms  up,  and  then  to 
stroke  the  beard.  Among  the  women  the  custom  is  to 
draw  the  first  finger  ot  the  right  hand  between  the  first 
finger  and  the  thumb  of  the  left;  then  to  raise  both  hands 
to  the  forehead,  palms  up,  then  to  rub  the  upper  lip  under 
the  nose  with  the  first  finger  of  the  right  hand.  When  a 
man  has  been  traveling  and  returns  home,  he  and  his 
friend  lay  their  heads  on  each  other's  shoulders:  the 
elder  of  the  two  then  places  his  hands  upon  the  head  of 
the  younger,  and  strokes  it  down,  gradually  drawing  his 
hands  over  the  shoulders,  down  the  arms,  and  to  the  v§ry 
tips  of  the  fingers  of  the  younger ;  until  this  is  done  nei- 
ther speaks  a  word. 

When  a  person  dies  all  mention  of  him  ceases ;  his 
house  is  either  burned  or  deserted,  and  his  utensils,  how- 
ever coveted  or  desired  by  his  surviving  neighbors,  are 
left  untouched. 

They  worship  the  spirits  of  their  ancestors,  of  the  ele- 
ments, and  of  natural  objects.  The  most  sacred  animal 
seems  to  be  the  bear,  the  young  of  which  are  caught  and 
suckled  by  women.  When  weaned  they  are  kept  in  sacred 
cages,  and  fed  for  two  or  three  years.  They  are  then  kill- 
ed and  eaten  with  great  ceremony,  while  their  skulls  go 
to  adorn  the  tops  of  the  posts  of  the  sacred  stockade. 
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NEW  AFRICAN  DISCOVERIES. 

Captain  Speke  in  1862  reached  the  borders  of  Victoria 
Lake,  and,  as  his  narrative  describes  the  journey,  pene- 
trated on  the  White  Hill  River  as  far  as  i"  north  latitude, 
discovering  the  other  arm  of  the  delta  or  the  Luageri  Ri- 
ver. More  recently  Sir  Samuel  Baker  visited  the  same 
locality  and  explored  the  region  thereabout,  with  the  ex- 
ception of  some  fifty  miles,  which,  owing  to  the  hostility 
of  the  natives,  he  was  unable  to  penetrate. 

It  has  been  reserved  for  an  American  oflBcer,  Col.  Long, 
to  accomplish  this  arduous  task  alone,  and  the  result  of 
his  exploration  has  been  the  discovery  of  another  great 
lake  in  1°  30'  latitude  some  twenty -five  miles  long.  From 
this  body  of  water  it  appears  flows  the  river  which  emp- 
ties into  Lake  Albert.  If  further  examination  confirms 
this  probable  fact,  Lafc  e  Tanganyika  is  eliminated  from  the 
problem  of  the  Nile  sources,  and  proved  to  be  simply  a 
supply  for  the  rivers  flowing  to  the  Atlantic  coast — so 
that  the  long-sought  source  must  be  either  in  Victoria 
Lake  or  else  in  this  new  lake,  which  is  possibly  an  exten- 
sion of  the  latter. 

LAKE  OKEECHOBEE. 

Mr.  Frederick  Ober  announces  the  result  of  an  ex- 
ploration of  Lake  Okeechobee,  a  very  little-known  body 
of  water  in  South  Florida,  around  wnich  a  halo  of  ro- 
mance has  been  thrown  in  consequence  of  mysterious  ref- 
erences to  ancient  ruins  of  vast  extent,  and  wonderful 
forms  of  animal  life,  such  as  spiders  weighing  several 
pounds,  etc.  As  might  have  been  expected,  however, 
from  a  knowledge  of  the  surrounding  regions,  no  such 
objects  were  met  with,  and  the  ruined  cities  proved 
equally  to  be  myths. 

Mr.  Ober  reports  that  the  only  practicable  route  to 
Lake  Okeechobee  is  that  via  Kissimmee  River,  which^is 
descended  until  the  lake  is  reached.  The  latter  proves  to 
be  about  forty  miles  long  and  twenty-five  broad.  It  is 
very  shallow,  nowhere  showing  a  greater  depth  than 
twelve  feet,  while  shallows  extend  for  miles  into  the  lake. 
Very  few  fish  were  found,  and  even  alligators  were  scarce. 
Birds,  with  the  exception  of  the  fish-hawk,  courlan, 
snake-bird,  and  herons  of  various  species,  were  not  seen. 

(119) 

Bone  Charcoal.— Compact  bones,  such  as  marrow- 
bones, give  more  charcoal,  and  of  better  quality,  and  yield 
less  ammonia,  oil,  and  gas,  while  the  converse  holds  with 
light  bones. 


MI3CLLLANJ:. )'J3.  5C7 

THE  ASTOR  LIBRARY. 
By  the  munificent  endowment  of  the  late  John  Jacob 
Astor,  and  of  his  son  William  B.  Astor,  the  splendid  insti- 
tution known  as  the  Astor  Library  was  founded  in  this 
city.  Its  doors  are  open  free  of  charge  to  all  comers,  and 
here  the  reader  may  call  for  any  books  on  the  catalogue 
and  spend  as  long  a  time  in  their  study  in  the  alcoves  of  the 
library  as  he  desires.  There  are  147,640  books  and  pamph- 
lets now  upon  the  shelves,  which,  with  the  building,  have 
cost  something  over  $700,000.  The  twenty-fifth  annual  re- 
port shows  that  during  the  past  year  116,694  volumes  were 
given  out  to  readers,  of  which  about  one  half  were  books 
relating  to  the  department  of  science  and  art ;  and  of  the 
twenty  divisions  of  this  department,  by  far  the  largest 
number  of  books  called  for  by  alcove  readers  were  those 
relating  to  patents.  This  is  an  instructive  fact,  showing 
the  useful  influence  of  our  patent  laws  in  leading  people  to 
study  upon  the  recorded  knowledge  of  subjects  which 
have  specially  engaged  their  minds. 

ROMAN  REMAINS. 

An  important  discovery  has  been  made  at  High  wood, 
near  the  village  of  Ashill,  in  Norfolk,  England,  consisting 
of  a  vast  collection  of  Roman  remains  in  an  oak-lined 
well,  sixty  feet  deep.  The  Norfolk  and  Norwich  Archaeolo- 
gical Society  recently  visited  the  spot,  when  the  well, 
under  the  superintendence  of  Mr.  Barton,  was  emptied  of 
its  contents  by  a  number  of  workmen.  The  well  contains 
ia  great  variety  of  articles,  the  most  abundant  being  urns, 
of  which  about  loo  have  been  obtained ;  inore  than  fifty 
of  these  are  perfect,  and  many  of  most  beautiful  form  and 
ornamentation.  There  is  considerable  doubt  as  to  the 
purpose  which  these  wells  were  intended  to  serve  ;  there 
are  two  others  at  Ashill,  and  others  have  been  found  else- 
where 

NORWEGIAN  ANTIQUITIES. 

At  a  recent  meeting  of  the  California  Academy  of  Sci- 
ences, R.  E.  C.  Stearns  read  an  interesting  translation  from 
the  reports  of  the  Society  for  the  Preservation  ot  the  Nor- 
wegian Antiquities.  It  described  the  excavation  of  an  an- 
cient vessel,  of  the  Viking  period,  found  in  the  parish  ot 
Tane,  Norway.  It  was  the  custom  of  the  Vikings  to  convert 
one  of  their  vessels  into  a  sarcophagus,  on  the  death  of  a 
great  warrior.  The  vessel  was  conveyed  inland,  the  re- 
mains of  the  hero  deposited  in  the  hull,  with  his  armor, 
weapons,  the  bones  of  his  war  chargers,  and  the  whole 
covered  with  earth.  These  tumuli  have  been  discovered 
and  excavated  in  various  parts  of  Norway,  and  the  pecu- 
liarities of  ancient  marine  architecture  exposed  for  in- 
spection. 
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CONSUMPTION  OF  PAPER. 

SiGNOR  EuGENio  MoRPURGO  has  recently  published,  at 
Venice,  a  monograph  on  paper-making.  In  this  it  appears 
that  the  United  States  consumes  more  paper  than  England 
and  France  united.  The  average  consumption  is  17  lbs. 
per  capita.  In  Russia,  it  is  i  lb. ;  in  Spain,  i^  lbs. ;  in 
Austria  and  Italy,  3i  lbs. ;  in  France,  7  lbs. ;  in  Germany, 
8  lbs. ;  and  in  England,  iii  lbs. 

GREAT  GEYSER  OF  MONTANA. 

A  NEW,  and,  if  all  reports  be  true,  a  most  remarkable 
geyser  basin  exists  in  Montana.  It  is  represented  as 
much  niore  extensive  than  any  of  the  already  explored 
basins,  and  to  contain  geysers  of  much  greater  force  and 
volume  than  any  yet  described  by  tourists.  One  of  these 
newly-discovered  geyseirs  is  estimated  to  throw  a  volume 
of  water  40  feet  in  diameter  over  500  feet  high,  and  to 
continue  in  eruption  from  ten  to  fifteen  minutes.  It  is 
also  stated  that  in  this  basin  there  are  mud-volcanoes  far 
surpassing  in  volume  and  eruptive  force  those  on  the 
upper  Yeflowstone.  This  wonderful  region  is  stated  to  be 
about  twenty-five  miles  southeast  of  the  summit  of  Mt. 
Wash  burn. 

Camphor  for  Seeds. — ^According  to  A.  Vogel,  cam- 
phor is  found  to  have  a  marked  effect  in  stimulating  the 
germination  of  seeds,  both  by  shortening  the  period  of 
germination  and  causing  more  seeds  to  sprout.  Turpen- 
tine has  a  similar  action,  but  seems  to  exert  a  hurtful  in- 
fluence on  the  further  development  of  the  plant,  which  is 
not  the  case  with  camphor. 

Explosive  Diamonds. — Some  of  the  diamonds  found 
in  South  Africa  are  said  to  be  explosive,  the  explosion 
usually  taking  place  in  the  first  week  of  the  stone  s  expo- 
sure to  the  air.  In  some  cases,  however,  the  occurrence 
has  been  deferred  for  three  months.  Steeping  in  tallow 
prevents  the  accident,  but  it  is  evident  that  diamonds 
which  can  be  preserved  only  in  this  way  can  have  little 
value. 

A  SORT  of  flute,  dating  from  the  age  of  polished  stone, 
has  been  found  by  E.  Piette  in  a  layer  of  charcoal  and  cin- 
ders, in  the  cavern  of  Gourdan,  Haute-Garonne,  associat- 
ed with  flint  implements  of  neolithic  types.  The  instru- 
ment is  of  bone,  and  pierced  with  two  well-made  holes. 
This  is  the  first  discovery  on  record  of  a  musical  instru- 
ment belonging  to  prehistoric  man. 
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JOSEPH  PRIESTLEY.* 

If  the  man  to  perpetuate  whose  memory  we  have  this 
day  raised  a  statue  had  been  asked  on  what  part  of  his 
busy  life's  work  he  set  the  highest  value,  he  would  un- 
doubtedly have  pointed  to  his  voluminous  contributions  to 
theology.  In  season  and  out  of  season,  he  was  the  stead- 
fast champion  of  that  hjrpothesis  respecting  the  Divine 
nature  which  is  termed  Unitarianism  by  its  friends  and 
Socinianism  by  its  foes.  Regardless  of  odds,  he  was  ready 
to  do  battle  with  all  comers  in  that  cause  ;  and,  if  no  ad- 
versaries entered  the  lists,  he  would  sally  forth  to  seek 
them. 

To  this,  his  highest  ideal  of  duty,  Joseph  Priestley  sacri- 
ficed the  vulgar  prizes  of  life,  which,  assuredly,  were  with- 
in easy  reach  of  a  man  of  his  singular  energy  and  varied 
abilities.  For  this  object  he  put  aside,  as  of  secondary  im- 
portance, those  scientific  investigations  which  he  loved  so 
well,  and  in  which  he  showed  himself  so  competent  to  en- 
large the  boundaries  of  natural  knowledge  and  to  win 
fame.  In  this  course,  he  not  only  cheerfully  suffered  ob- 
loquy from  the  bigoted  and  the  unthinking,  and  came 
within  sight  of  ii^artyrdom,  but  bore  with  that  which  is 
much  harder  to  be  borne  than  all  these — the  unfeigned 
astonishment  and  hardly  disguised  contempt  of  a  brilliant 
society,  composed  of  men  whose  sympatny  and  esteem 
must  have  oeen  most  dear  to  him,  and  to  whom  it  was 
simply  incomprehensible  that  a  philosopher  should  se- 
riously occupy  himself  with  any  form  of  Christianity. 

I  am  sure  that  I  speak  not  only  for  myself,  but  for  all 
this  assemblage,  when  I  say  that  our  purpose  to-day  is  to 
do  honor,  not  to  Priestley,  the  Unitarian  divine,  but  to 
Priestley,  the  fearless  defender  of  rational  freedom  in 
thought  and  in  action  ;  to  Priestley  the  philosophic  think- 
er ;  to  that  Priestley  who  held  a  foremost  p^ce  among 
"the  swift  runners  who  hand  over  the  lamp  of  life,"*  and 
transmit  from  one  generation  to  another  the  fire  kindled, 

*  Extracts  from  an  address  delivered  by  T.  H.  Huxley,  LL.D.,  F.R.S.,  on  the 
occasion  of  the  presentation  of  a  statue  of  Priestley  to  the  town  of  Birmingham, 
August  I,  1874. 

*  "  Quasi  cursores  vitai,  lampada  tradunt."— Lucretius,  "  DeRerunt  Nat.^'''* 
ii.,  78 
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"  fixed  air,*'  or  carbonic  acid,  and  thereby  producing  what 
we  now  know  as  '*  soda-water" — a  service  to  naturally,  and 
still  more  to  artificially  thirsty  souls,  which  those,  whose 
parched  throats  and  hot  heads  are  cooled  by  morning 
draughts  of  that  beverage,  can  not  too  gratefully  acknow- 
ledge. In  the  same  year  Priestley  communicated  the  ex- 
tensive series  of  observations  which  his  industry  and  in- 
genuity had  accumulated,  in  the  course  of  four  years,  to 
the  Royal  Society,  under  the  title  of  "  Observations  on 
Different  Kinds  of  Air" — a  memoir  which  was  justly  re- 
garded of  so  much  merit  and  importance,  that  the  society 
4t  once  conferred  upon  the  author  the  highest  distinction 
in  their  power,  by  awarding  him  the  Copley  Medal. 

In  1 77 1  a  proposal  was  made  to  Priestley  to  accompany 
Captain  Cook  in  his  second  voyage  to  the  South  Seas.  He 
accepted  it,  but  the  appointment  lay  in  the  hands  of  the 
Board  of  Longitude,  of  which  certain  clergymen  were 
members,  and  they  objected  to  Priestley,  "  on  account  of 
his  religious  principles." 

In  1780  Priestley  settled  in  Birmingham,  and  was  soon 
invited  to  become  the  minister  of  a  Targe  congregation. 
This  settlement  Priestley  considered  at  the  time  to  be 
"  the  happiest  event  of  his  life."  And  well  he  might  think 
so,  for  it  gave  him  competence  and  leisure;  placed  him 
within  reach  of  the  best  makers  of  apparatus  of  the  day ; 
made  him  a  member  of  that  remarkable  "Lunar  Society" 
at  whose  meetings  he  could  exchange  thoughts  with  such 
men  as  Watt,  Wedgewood,  Darwin,  and  Boulton  ;  and 
threw  open  to  him  the  pleasant  house  of  the  Galtons  of 
Barr,  wnere  these  men,  and  others  of  less  note,  formed  a 
society  of  exceptional  charm  and  intelligence. 

But  these  halcyon  days  were  ended  by  a  bitter  storm. 
The  French  Revolution  broke  out.  In  1791  the  celebration 
of  the  second  anniversary  of  the  taking  of  the  Bastile  by  a 
public  dinner,  with  which  Priestley  had  nothing  whatever 
to  do,  gave  the  si^^nal  to  the  loyal  and  pious  mob,  who, 
unchecked,  and  mdeed  to  some  extent  encouraged,  by 
those  who  were  responsible  for  order,  had  the  town  at 
their  mercy  for  three  days.  The  chapels  and  houses  of 
the  leading  Dissenters  were  wreckea,  and  Priestley  and 
his  family  had  to  fly  for  their  lives,  leaving  library,  appa- 
ratus, papers  and  all  their  possessions,  a  prey  to  the 
flames. 

Priestley  never  returned  to  Birmingham.  He  bore  the 
outrages  and  losses  inflicted  upon  him  with  extreme  pa- 
tience and  sweetness,  and  betook  himself  to  London. 
But  even  his  scientific  colleagues  gave  him  a  cold  shoul- 
der; and,  though  he  was  elected  minister  of  a  congrega- 
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recovering  from  the  blow  in  the  Senate,  he  was  ordered  not 
to  think  or  read,  and  daily,  as  his  physician  lately  tells  us, 
undergoing  a  torture  of  treatment  which  he  refused  to 
mitigate  by  anaesthetics,  simply  unable  to  do  nothing,  he 
devoted  himself  to  the  study  and  collection  of  engravings, 
in  which  he  became  an  expert.  And  I  remember  in  the 
midsummer  of  i87i,when  he  remained,  as  was  his  custom, 
in  Washington,  after  the  city  was  deserted  by  all  but  its 
local  population,  and  when  I  saw  him  daily,  that  he  rose 
at  seven  in  the  morning,  and  with  but  a  slight  breakfast 
at  nine,  sat  at  his  desk  in  the  library  hard  at  work  until 
five  in  the  afternoon.  It  was  his  vacation  :  the  weather 
was  tropical ;  and  he  was  sixty  years  old.  The  renowned 
Senator  at  his  post  was  still  the  solitary  midnight  student 
of  the  college." 

MORITZ  HERMANN  VON  JACOBI.  -"^^ 

The  death  of  this  eminent  scientist  took  place  on 
March  loth,  1874,  at  St.  Petersburg,  Russia.  He  was 
born  at  Potsdam,  Prussia ;  but  his  life  was  mainly  spent 
in  Russia,  where  his  many  important  discoveries  in  the 
application  of  galvano- electricity  to  industrial  purposes 
were  made.  He  constructed  a  short  line  of  telegraph  in 
St.  Petersburg  in  1830,  and  ten  years  afterward  his 
book,  entitled  Die  Galvanoplastik,  was  published.  He  was 
for  a  long  time  associated  with  Klein  in  the  investigation 
of  the  electro-deposition  of  iron,  and  he  suggested  to  the 
Czar  Nicholas  the  formation  of  a  regiment  of  galvanic  en- 
gineers, to  be  trained  in  the  management  ofelectricity. 
This  idea  was  carried  out  and  the  learned  doctor  was  made 
colonel  of  the  galvanic  regiment. 

He  constructed  in  1834  the  first  electro-magnetic  engine 
that  was  anything  more  than  a  model,  and  in  1838  he  used 
it  to  propel  a  boat  containing  ten  or  twelve  persons  on 
the  Neva.  She  was  fitted  with  paddle-wheels,  and  a  speed 
of  four  miles  an  hour  was  mamtained  for  several  days. 
The  power  was  supplied  by  a  battery  on  ^he  Grove  prin- 
ciple, of  64  platinum  plates,  each  having  36  square  inches 
of  surface. 

'  Dr.  Francis  Edmund  Anstie,  a  well-known  physiolo- 
gist and  physician,  is  added  to  the  list  of  those  who  have 
fallen  martyrs  in  the  cause  of  scientific  research, 
his  death,  on  the  12th  rf  September,  1874,  having  taken 
place,  after  an  illness  of  only  four  days,  in  consequence 
of  a  dissection  wound  inflicted  while  he  was  investigating 
the  origin  of  a  serious  and  somewhat  mysterious  disease 
which  had  prevailed  in  a  school  at  Wandsworth. 
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home.  He  early  showed  a  taste  for  scientific  study,  and, 
at  the  age  of  fifteen,  became  a  pupil  of  Dr.  John  Dalton, 
the  chemist.  This  celebrated  man — atomist  and  Quaker 
— came  to  Manchester,  and  became  Professor  of  Mathe- 
matics and  Natural  Philosophy  in  the  new  college  ;  and, 
when  that  was  removed  to  York,  he  remained  as  a 
private  teacher  of  the  same  subjects.  By  him,  young 
Joule  was  initiated  into  mathematics,  and  trained  in  the 
art  of  experiment. 

Dr.  Joule's  attention  was  early  turned  in  a  direction 
which  naturally  led  him  to  his  great  discover}'.  At  an 
early  age  he  took  up  the  subject  of  electro-magnetic  en- 
gines ;  the  idea  of  using  electricity  as  a  motive  power  be- 
ing then  a  favorite  one  among  scientific  men.  He  made 
inventions  to  employ  electro-magnetic  force  as  a  motor, 
and  his  first  scientific  paper  was  upon  this  subject.  But 
the  result  of  his  investigations  was  the  abandonment  of 
any  expectation  of  obtaining  a  valuable  power  from  elec- 
tro-magnetism. But,  while  giving  up  the  hope  of  arriving 
at  any  important  economical  conclusions,  Dr.  Joule  con- 
tinued his  researches  on  the  laws  which  govern  the  lifting 
and  sustaining  power  of  the  electro-magnet.  Early  in  1841 
he  gave,  in  the  form  of  a  lecture  in  the  Royal  Victoria 
Gallery,  Manchester,  the  result  of  his  experiments  on  a 
new  class  of  magnetic  forces,  with  the  preliminary  state- 
ment of  what  had  been  done  by  M.  Jacobi,  of  St.  Peters- 
burg, and  himself,  in  the  way  of  applying  magnetism  as  a 
motive  power.  M.  Jacobi,  it  may  be  remarked,  is  reputed 
to  have  been  the  first  who  constructed  an  electro-magnet- 
ic machine  capable  of  producing  continuous  movement, 
and  which  was  for  a  long  time  used  in  impelling  a  boat  on 
the  Neva.*  Dr.  Joule  subsequently  continued  this  inves- 
tigation in  conjunction  with  Dr.  Sioresby,  and  from  the 
results  of  their  calculations  it  appeared  that  a  grain  of  coal 
consumed  by  a  steam-engine  will  raise  143  pounds  one 
foot  high,  while  a  grain  ofzinc  consumed  in  a  voltaic  bat- 
tery can  raise  theoretically  only  80  pounds^  The  cost  of 
power  by  electro-magnetism  was  estimated  to  be  twenty- 
five  times  greater  than  the  cost  of  an  equal  amount  of 
steam-power.  Dr.  Joule  had  arrived  at  the  theory  of 
the  magnetic  engine  when  twenty-one  years  of  age,  and 
in  1840  he  had  published  a  paper  in  Sturgeon's  "Annals 
of  Electricity,"  demonstrating  that  there  is  no  variation 

*  Since  Jacobi's  elaborate  experiments,  many  other  electro-motors  have  been 
constructed.  The  late  Mr.  Sturgeon,  of  Manchester,  with  whom  Mr.  Joule  cor- 
responded in  his  early  inquiries,  pumped  water  with  an  electro>magnet ;  Mr.  Da- 
vidson, of  Aberdeen,  drove  a  turning-lathe  by  the  same  power  ;  and  in  18^8  Sir 
David  Brewster  sailed  at  the  rate  of  a  mile  an  hour  in  a  Doat  thus  impellecf,  and 
constructed  by  Mr.  Dilwin,  of  Swansea. 
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in  economy,  whatever  the  arrangement  of  the  conductiDg 
metal,  or  whatever  the  size  of  the  battery.  Kindred  to 
the  subject  of  electro-motive  machines  is  that  of  the  air- 
engine,  to  which  Mr.  Joule  gave  considerable  attention. 

Dr.  Joule  has  pursued  several  lines  of  inquiry  conjoint- 
ly with  other  philosophers.  Dr.  Lyon  Playfair  and  Dr. 
Joule  published  an  account  of  a  conjoint  investigation 
into  the  volumes  occupied  by  bodies,  both  in  the  solid 
form  and  when  dissolved  in  water,  and  have  obtained  re- 
sults of  an  unexpected  nature  as  wejl  as  of  great  value. 
Among  other  curious  results,  they  found  that  **  many  salts, 
when  dissolved  in  water,  do  not  add  to  the  bulk  of  the  wa- 
ter more  than  is  due  to  the  water  actually  present  in  the 
salts."  They  have  further  shown  that  **  when  salts  do  add 
to  the  bulk  of  the  water  in  which  they  are  dissolved,  the 
increase  of  the  bulk  corresponds  to  that  of  a  volume,  or 
some  multiple  of  a  volume  of  v/ater." 

Dr.  Joule  s  inventive  talent  was  early  shown  in  the  con- 
struction of  galvanometers.  In  1863  he  described  to  the 
Manchester  Society  his  new  and  extremely  sensitive  ther- 
mometer, which  was  able  to  detect  the  heat  radiated  by 
the  moon.  When  the  moonbeam  passed  gradually  across 
the  instrument,  the  index  was  deflected  several  degrees, 
first  to  the  right  and  then  to  the  left ;  thus  showmg 
that  the  air  in  the  instrument  had  been  heated  a  few 
ten-thousandths  of  a  degree  by  the  influence  of  the  rays. 
These  experiments  were  lately  referred  to  by  the  present 
Earl  Rosse,  in  a  lecture  on  the  same  subject  delivered  at 
the  Royal  Institution. 

It  was  about  1840  that  Dr.  Joule  began  to  direct  his  es- 
pecial attention  to  the  subject  of  heat.  He  made  a  com- 
munication to  the  Royal  Society  in  that  year,  announcing 
the  discovery  of  a  principle  in  the  development  of  heat  by 
the  voltaic  principle,  in  which  he  established  relations  be- 
tween heat  and  chemical  affinity. 

Some  two  years  later,  he  applied  the  dynamical  theory 
to  steam  engines,  to  electro-magnetic  engines,  to  vital 
processes,  and  to  chemistry.  His  paper  on  the  "  Electric 
Origin  of  Heat"  was  a  first  communication,  in  1842,  to  the 
meeting  of  the  British  Association  at  Manchester — the 
last  meeting,  by  the  way,  at  which  Dalton  appeared  ;  and 
on  August  21,  1843,  a  circumstance  which  requires  spe- 
cial mention,  he  communicated  a  second  paper  to  the  As- 
sociation, then  meeting  at  Cork,  in  which  he  describes  a 
series  of  experiments  on  magneto-electricity,  executed 
with  a  view  to  determine  the  mechanical  value  of  heat. 
Experiments,  with  a  like  object,  on  the  condensation  of 
air,  were  communicated  to  the  Association  in  1844  :  and  in 
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1845  his  important  paper,  *'On  the  Mechanical  Equivalent 
of  Heat,"  detailed  the  results  he  had  gained  from  water 
agitated  by  a  paddle-wheel.  In  the  following  years,  the 
same  subject  was  perseveringly  prosecuted,  by  numerous 
and  yet  more  accurate  experiments,  until  his  grand  deter- 
mination was  finally  reached.  In  an  elaborate  paper,  read 
before  the  Royal  Society,  January  21,  1849,  and  publish- 
ed in  the  "  Philosophical  Transactions  "  of  1850,  we  have 
the  results  thus  stated  :  i.  The  quantity  of  heat  produced 
by  the  friction  of  bodies,  whether  solid  or  liquid,  is  always 
proportional  to  the  quantity  of  force  expended.  2.  The 
quantity  of  heat  capable  of  increasing  the  temperature  of 
a  pound  of  water  by  1°  Fahr.,  requires  for  its  evolution 
the  expenditure  of  a  mechanical  force  required  by  the  fall 
of  772  pounds  through  the  space  of  one  foot. 

Dr.  Tyndall  gives  the  following  explanation  of  the  term 
"  foot-pounds,"  used  as  a  measure  by  Joule  :  '*  The  quan- 
tity of  heat  which  would  raise  one  pound  of  water  one 
degree  in  temperature  is  exactly  eaual  to  what  would  be 
generated  if  a  pound  weight,  after  having  fallen  772  feet, 
had  its  moving  force  destroyed  by  collision  with  the  earth. 
Conversely,   the  amount   of    heat    necessary  to   raise   a 

Eound  of  water  one  degree  would,  if  applied  mechanically, 
e  competent  to  raise  a  pound  weight  772  feet  high,  or  it 
would  raise  772  pounds  one  foot  high.  The  term  '  foot- 
pound' expresses  the  lifting  of  one  pound  to  the  height  of 
a  foot.  Thus  the  heat  required  to  raise  the  temperature 
of  one  pound  of  water  one  degree  being  taken  as  a  stand- 
ard, 772  foot-pounds  constitute  what  is  called  t^e  mechan- 
ical equivalent  of  heat." 

For  this  great  scientific  achievement,  the  Royal  Medal 
of  the  Royal  Society  was  awarded  to  Dr.  Joule  in  I852  ; 
and  eight  years  later,  when  men  of  science  began  more 
fully  to  apprehend  the  great  value  of  the  discovery,  he 
was  presented  also  with  the  Copley  Medal  of  the  Royal 
Society. 

Dr.  Joule  has  figured  but  little  in  the  fields  of  popular 
science,  having  only  given  a  few  lectures  to  the  people  in 
Manchester,  and  published  no  book,  as  we  are  aware,  of 
any  kind.  But  his  contributions  to  scientific  periodicals 
and  the  transactions  of  learned  societies  are  very  nume- 
rous, and  give  the  results  of  prolonged  and  incessant 
original  investigations,  extending  through  many  years. 
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Justice,  Mr.  Waite  was  president  of  the  Convention  called 
to  revise  the  Constitution  of  Ohio,  to  which  post  he  was 
chosen  by  the  unanimous  vote  of  both  parties.  He  has 
for  many  years  stood  at  the  head  of  the  bar  in  his  adopt- 
ed State,  and  twice  declined  a  seat  on  the  bench  of  the 
Supreme  Court. 

JOSEPH  HARRISON. 

Joseph  Harrison,  of  Philadelphia,  Pa.,  well  known  in 
engineering  circles  as  one  of  the  greatest  American  me- 
chanics, died  in  that  city,  1874.  Born  in  1810,  he  showed 
proficiency  at  a  very  early  age,  and  served  as  apprentice, 
journeyman,  and  foreman  till  he  was  25  years  old,  and  was 
then  in  the  employ  of  Garrett  &  Eastwick,  in  Philadelphia, 
where  he  designed  and  built  a  locomotive.  Mr.  Harrison 
went  to  St.  Petersburg  in  1843.  Mr.  Thomas  Winans,  of 
Baltimore,  who  had  gone  there  to  superintend  the  working 
of  a  locomotive,  united  with  Mr.  Harrison  in  making  con- 
tracts which  were  ultimately  awarded  to  them,  under  the 
firm  of  Harrison,  Eastwick  &  Winans.  They  constructed 
162  twenty-five  ton  locomotives  ;  2,000  eight- wheel  cars  ; 
500  eight-wheel  platform  cars  ;  70  eight-wheel  passenger 
cars  on  the  American  plan  ;  6  eight-wheel  post-cars  :  the 
total  of  the  contract  amounting  to  $3,000,000.  All  this 
work  was  constructed  in  government  shops,  at  St.  Peters- 
burg, by  Russian  workmen,  and  was  completed  in  five 
years.  Mr.  Harrison's  high  personal  character  obtained 
for  him  the  means  of  carrying  out  this  large  contract  on 
his  very  small  capital ;  and  after  this  great  success  and 
many  others,  he  returned  to  Philadelphia  in  1852,  since 
when  his  greatest  work  has  been  the  production  of  the 
Harrison  boiler,  one  of  the  most  highly  esteemed  of  seve- 
ral inventions,  which  defeat  the  danger  of  explosion  of 
boilers  by  building  them  in  sections. 

He  also  introduced  into  Europe  the  American  drop-bot- 
tom cupola,  for  iron  smelting,  the  smelters  having  previ- 
ouslv,  at  the  end  of  the  heat,  pulled  the  slag,  etc.,  from  a 
small  door  or  the  tap-hole,  instead  of  dropping  the  bot- 
tom, as  is  now  done.  He  patented  the  equalizing  beam 
for  distributing  equally  the  weight  of  the  locomotive  on 
the  drivers,  and  the  Harrison  stub  end  (without  keys)  for 
the  connecting  rods.  He  designed  and  first  used  the  tool 
for  boring  both  the  crank  pin  holes  at  right  angles  at  the 
same  time,  thus  doing  the  work  mechanically  correct  as 
well  as  much  cheaper. 

The  integrity  and  moral  courage  of  this  eminent  man 
laid  the  foundation  of  his  success  and  his  great  fortune  ; 
and  those  who  knew  him,  whether  as  a  husband,  father, 
son,  friend,  or  citizen,  will  sincerely  mourn  his  death. 
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JAMES  LICK. 

This  generous  Californian  was  among  the  earliest  set- 
tlers in  the  Golden  State.  From  a  biographical  sketch 
recently  published  in  San  Francisco,  we  learn  that  Mr. 
Lick,  while  still  a  very  young  man,  went  from  his  home  in 
Pennsylvania  to  South  America,  where  we  soon  hear  of 
him  in  the  pampas  of  Brazil  and  Buenos  Ayres,  with  thou- 
sands of  horses  and  cattle,  in  the  capacity  of  a  great  pro- 
prietor, from  whom  the  governments  of^  those  countries 
derived  their  supplies  for  the  cavalry  and  their  commis- 
sariat. Again  we  find  liim  on  the  other -side  of  the  conti- 
nent, operating  actively  yet  unobtrusively  in  the  com- 
mercial centres  of  Chili  and  Peru. 

When  the  news  of  the  gold  discovery  in  California 
reached  him,  he  was  in  business  that  would  have  taken  an 
ordinary  man  a  series  of  months,  at  least,  to  so  close  up 
that  he  could  leave  it  with  any  sort  of  consistency  ;  yet  he 
put  doubloons  enough  in  his  trunk  to  make  $20,000  be- 
sides the  expenses  of  the  trip,  intrusted  his  business  to  a 
confidential  friend,  and  stepped  on  board  the  first  vessel 
leaving  his  place  for  San  Francisco.  Arriving  there,  he 
found  a  splendid  opportunity  to  invest  in  real  estate.  He 
scanned  the  situation,  foresaw  the  growth  of  the  town,  se- 
lected his  "  corner  lots"  with  great  good  judgment,  and 
invested  his  money.  The  property  he  then  purchased 
with  $2o,ooo  is  perhaps  to-day  worth  many  millions.  In 
the  first  few  j^ears  he  built  sparingly  and  with  great  care ; 
afterward,  liberally  and  magnificently.  These  operations; 
and  numerous  others,  proved  very  remunerative. 

Such,  in  brief,  is  the  history  of  the  man  who  has  just 
given  nearly  the  whole  of  his  large  fortune  to  charitable 
and  educational  purposes.  It  is  one  of  the  most  munifi- 
cent gifts  for  the  public  benefit  on  record,  as  witness  the 
following  tabular  statement : 

Observatory,  siimmit  of  the  Sierra $700,000 

School  for  the  Mechanic  Arts 300,000 

Bronze  statuary,  Sacramento 250,000 

Key  Monument,  San  Francisco 150,000 

Baths,  San  Francisco 150,000 

Old  Ladies'  Home,  San  Francisco 100,000 

Ladies'  Protection  and  Relief  Society,  San  Francisco 25,000 

Protestant  Orphan  Asylum,  San  Francisco 25,000 

Orphan  Asylum,  San  Jose 25,000 

Mechanics'  Library,  San  Francisco 10,000 

Society  for  the  Prevention  of  Cruelty  to  Animals,  San  Fran- 
cisco   10,000 

To  Academy  of  Sciences  and  Pioneer  Society,  San  Francis- 
co, residue  of  estate — perhaps  255,000 

Total $2,000,000 

(120) 
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JOHN  ROACH. 

The  name  of  John  Roach  is  little  known  outside  of 
commercial  circles,  but  he  is  a  man  deserving  of  high  ho- 
nor for  what  he  has  accomplished  towards  the  restoration 
of  American  commerce.  He  was  born  in  Ireland.  His 
father  died  when  he  was  but  twelve  years  old,  leaving  him 
to  make  his  way  in  the  world  by  the  aid  of  native  pluck 
and  mother-wit.  At  the  age  of  sixteen  he  was  induced  to 
come  to  this  country.  Without  friends,  and  almost  pen- 
niless, he  sought  employment  at  anything  he  could  find, 
in  order  to  provide  himself  with  means  to  return  to  Ire- 
land. But  work  was  scarce,  and  after  remaining  several 
days  in  New-York  he  set  out  for  a  place  in  Southern 
New-Jersey,  where  he  learned  a  man  was  living  who  for- 
merly worked  for  his  father. 

He  crossed  the  ferry  with  a  few  shillings  in  his  pocket, 
and  after  traveling  on  foot  some  sixty  miles,  found  the 
party  he  was  in  search  of  at  a  place  known  as  the  Howell 
Works,  where  a  blast-furnace  belonging  to  James  P.  Al- 
laire was  in  operation.  Here  he  obtained  work  of  a  pro- 
miscuous character,  connected  with  making  iron  from  the 
ore  and  coal  from  wood,  at  seven  dollars  per  month  wages 
and  board.  There  was  also  a  department  in  these  works 
where  a  variety  of  rough  castings  were  made  directly  from 
the  blast-furnace  without  remelting,  the  labor  for  making 
them  bemg  paid  for  by  the  piece.  The  custom  existed  of 
requiring  fifty  dollars  for  an  opportunity  to  learn  this 
bran.ch  of  the  business.  If  unsuccessful,  no  pay  was  re- 
ceived, and  the  fifty  dollars  forfeited.  At  the  end  of  the 
first  year  he  had  saved  the  requisite  amount,  paid  it,  and 
commenced  in  this  department,  succeeding  as  well  as  he 
had  anticipated,  while  many  others  failed.  By  industry^ 
long  hours  and  rigid  economy,  at  the  end  of  three  years 
he  had  saved  some  fifteen  hundred  dollars,  when  the  fur- 
nace stopped,  and  all  work  was  suspended. 

There  were  no  savings-banks  in  that  section  of  the 
country  at  that  time,  and  his  savings  were  all  in  Mr.  Al- 
laire's hands.  He  drew  from  hirii  a  small  amount,  and 
went  West  to  purchase  some  land,  with  the  understand- 
ing that  when  his  arrangements  were  made,  and  the  land 
purchased,  the  balance  was  to  be  remitted  to  him. 

In  the  meantime  Mr.  Allaire  failed  in  business,  and  John 
Roach's  savings  were  all  gone.  He  again  found  himself 
without  money,  and  was  compelled  to  work  on  the  canals 
and  railroads  then  constructing  in  that  part  of  the  coun- 
try, in  order  to  return  to  New-York. 

On  his  arrival  in  this  city  he  went  to  the  Allaire  Works, 
and  commenced  learning  to  make  castings  for  marine  en- 
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the  Delaware  the  great  ship-building  yard  of  the  whole 
world. 

It  was  this  union  of  success  in  the  past  and  determina- 
tion for  the  future  that  was  honored  W  a  complimentary 
banquet  and  presentation  of  a  heavy  silver  service  at  Del- 
monico's,  in  this  city,  on  the  evening  of  April  30th,  1874. 
Commercial  men,  politicians,  journalists,  and  many  well- 
known  professional  men  were  at  the  presentation,  and 
spoke  with  the  highest  praise  of  Mr.  Koach's  achieve- 
ments. On  another  page  will  be  found  his  portrait,  taken 
from  a  recent  photograph.  (12) 

PROFESSOR   AGASSIZ. 

This  distinguished  naturalist  and  scientific  observer 
died  at  Cambridge,  Mass.,  Dec.  14,  1873,  aged  66  years. 
Up  to  within  a  few  days  of  his  decease  he  had  enjoyed 
fine  health,  and  was  in  the  midst  of  his  usual  duties,  in 
connection  with  Harvard  University  and  the  Natural  His- 
tory School  of  Penikese,  when  he  was  stricken  down.  He 
was  attended  during  his  illness  by  the  most  eminent  phy- 
sicians, among  whom  was  Dr.  E.  Brown-Sequard.  An  ac- 
count of  the  autopsy  will  be  found  on  another  page  of 
this  volume.  A  portrait  of  Prof.  Agassiz,  as  he  appeared 
in  the  full  vigor  of  natural  life,  is  given  on  page  387  of 
our  Science  Record  for  1872. 

Louis  John  Rudolph  Agassiz  was  born  in  Motiers, 
Switzerland,  May  28,  1807,  his  father  and  ancestors  for 
six  generations  being  clergymen.  At  the  University  of 
Munich,  he  commenced  his  studies  in  embryology,  re- 
ceiving instructions  from  Wagler,  Oken  and  Martins,  and 
issued  his  first  publications — brief  treatises  on  special  sub- 
jects. Becoming  a  favored  pupil  of  Cuvier,  and  associat- 
ing with  such  men  as  Owen,  Milne-Edwards,  and  others, 
he  laid  the  basis  for  his  establishment  of  fossil  ichthyo- 
logy, and  its  translation  to  a  cognate  science.  Aided  by 
Baron  Von  Humboldt,  he  publishe^i  his  great  work,  in 
which  about  1000  species  are  fully  described  and  700  more 
partially  so,  and  thus  firmly  established  his  fame  as  a 
naturalist.  Then  came  the  enunciation  of  his  glacial 
theory,  now  an  accepted  scientific  fact.  In  1846,  he  came 
to  this  country,  and  became  connected  with  the  United 
States  Coast  Survey.  Accepting  the  chair  of  zoSlogyand 
geology  in  Harvard  College,  he  began  the  endeavors 
which  have  culminated  in  the  establishment  of  the  Cam- 
bridge museum  (the  most  extensive  of  its  kind  in  the 
world)  and  the  education  of  scores  of  able  and  learned 
students  of  natural  science.  As  an  opponent  of  the  Dar- 
winian theory,  Agassiz  has  drawn  tne  attention  of  the 
entire  world. 
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turea,    Agriculture,    Patents,    Inven- 
tions, Engineeriag,  Mill  Work,  etc. 
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